: S-n^^ ^-2002-0063854 
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(12) ^7fl^-*l^J£(A) 

(51) o Int. Cl. 7 (11) ?7flSlS: ^-2002-0063854 

C07D 487/04 (43) ^7fl114 2002^08^0511 



(21) t-€-^3l 10-2002-7003507 

(22) #€"34 2002^031 159J 
#°4-& *H#°J4 2002^03115°^ 

(86) PCT/US2000/25357 (87) ^*7fl«± WO 2001/19828 

(86) ^ll#«t-«!°J4 2000<d09ll5°J (87) ^M1?7]1°J4 2001^03^22^ 



(8i)-*13^ : oHHMem, #3^44*4. °J:4M4, 4iMN4, iiiB|«K 

34, jiiqo>-«|3^|umlv+ 1 4«1M5^, i-7}3°h 14^, 1 

5}s, ?)]44, ^H^, f^. 2i^el?K ^4, ^3., mi, J^IM^*. c^h^ 

ollisqo}, i 5iioi j <^ nefl44, n^x]o>_ 7 >4, #wi4, 3£«}^h ^44 

4, iei%?>, 4°HI34, eflis, 5l^o>u|o>, ^isa, 4^14, sls. 

5, #J£H>, P}47}i7}=, 4?1£^4. £43, *W2, S-# a lH, ii=*H. Tf^« 

— , #4h, as**. ^4M4, 3*14. ^4, ^7>is, #s.*IM4. «S4?14, 
*H43£, 4*1 ?1 ^4, ^ = h»IM^4, e|«H?1, sbJH4^m4o1, 44^14, -°-£L4°l 
4, -°-44, n l^, •fllH'd-. -°rJii4«14, 44* a) 4, 34« W. 

AP APJPO-^4 7>4, #n]4. 7fl4, U:44 JE.^-H]3., <^4, ^4^ 

«=. 44M4, +44, ^4M?1, 

EA -8-4*14**1: 4^»)N4, 4*11 = 4°14. 14^, ^STja, 44*^4, #£4, 3 
a14, 4*1^4, f = 3iMiS, 

EP 43*4 AiSBK. ^H, ao|a AH = B|i, «»}3, 4*8 = , = 

°J^ ( 0.5^, 4°J«H, °14el4, ^^E.EL, 2.4S, lfl^H. ISfS, 
OA 0API*4 ^-S?]^, mi. ^44*34, ^3., SHc)u.2}-e i ^-nfl^-, 7}^-, 7] 
Li], 7imnl&, gej, SB] 44 u|x)]a, ^iflg, SjL f 

(30) +44^4 60/154,618 1999^091 17°J TJ 1^(US) 

(71) #4°J °ttJii= 7)|<gH||4 £s 4>« 

=-«J f-H.«iiS>^} 67061 3#iJ=4^l 



n ] 4 i 4^M1 * ^0 1 752 tJiS-S »1 H S. H 1 1 2 

4^1 El « 

B l^ t 'i]4^]*^01581¥l)i£-!iiSti4*E4 o l«722 
o] ^*\}A}^ M\ *^01702H 4 D o 1 « °J!4E)«I #4 
°J 4 "I 0 ! 1 154°H °1 *1 5)1^3*1 o] 3 f££ 

u l 4 °1)4^M] 2 t02 1 60tt€-°1) 41 £J= <fl h] 430 
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(74) ms. 

mm : 



(54) 3^-315.33 <*z\)4 



£ 343 ^^l^lS-Ai -fr-g-fc, 343 44 ^ ^4 _o] ^ #0 J1 ^014. 

<q44, 43331, *&<Q%<>}$*1. ils.^, ^-§-33 «3 ifl>M-#. 331S, 313-3 IS, 3, 

3"i^3 1«", 33, 3^3, 3 B J11 333. 

£3£ 19993 9l 1713-S #«4 33 7 >#« *).60/154,618:§-(33 l-g-3 -g-3<>11 3333 $1 

4)3 33. 
«H33# 

3^1 334-S.3 4007fl 2.^7} &4. OH- JL^-S-^ £*!H 7]1 £] oJa^ 3-g"§T #«HfM. °i 

43. 33-^ 3-§-£ f^^lS, ATP-5.Jf33 i^sllo]^ ^f.^. ^-bjj^ 7l ^ s ^o]Al?lfe £-_-33. i^2HolS7l- 
33 € if-3 711 iflSj Els^l, 4& SEfe -=31^3 #7H4. o]i- o}v]±# # 7 ]±=_ ^°H1 

3* 3.3 ?2-#°.7l nfl^ofl, 3* 331 33*11 S-±$= *3 33-3 7j4^ 3Hr 33/-=5ll.£3 333^3 4^14 
4. 



35.3, 44 ^ 3:7H33 ojav^. 40. ^ om aj.^^ ^-g^fe 5.^43*11 3r-°r£ 3°.^ 3^3 3^1" 

3 tfl$ 3-°r(3*§3 45L3 -f-S>3 «1)7ll^), 3i3 71^ _&1 ^ ^313 3~33 #331- PE^r S4^^ 

SI ?43 Sj±=. xfl^ 4^4 44.oj 0J4 £ B J);g 7)4^31 ?fl^?)]olH^ X\=L^ ^l^o,] # 

ajefjl, 3* 3^3 43* <_l«*Hr*l| 1A5>4. 3* 3^1 33*113 #7] £333 n 

33 f-t SLfe 3^1 Jl.:__S3 017^4 £fe JEL-Sj-^o, Aj«s S 4 sjjofl ^11^ - 014. 4 

-t-3 oil °li- 331 333fe, 4^ 4^0) ^3 a|i m 2] ^f-333 °i^l ^53fe3# 1^*11^ 



c?- B ->!l 3s-t[ 714^1. 4 U ^!1 3s. -tl 714^11 (PTK)fe 42.-% e-a-ll M13 ^-^ 3s. ^1 ^71 °l o]a>5(. H_j.o_.g_ ^ D )]4 
^ Si_fcoi4. o]^ 7ii £<2!!°] sfls.^ ^^#(#^-, JLi n 4^1)-£- ^15. #3, *33- ^ ^3-» a^si-fe &4 

i&135.3 3-8-?.3[% 1 -2:: Schlessinger and Ulrich, 1992, Neuron 9:383-391]. 3^ A o V 3°l7i4 3£?!: PTK 

sHM, 5 3^ ^3^! 1°11 ^3 333 ^37113 ^-31* #^si-s.^3 3*« 1^(^1: 47}^3 l^-fl), 
oi ^ _iEflj£HL cfl ^ luj* aft 4^ AVEfl^Ai ^t3$i4. ^3 M]3L -t--§-^l ptk, 
ofl# -1-3, KDR 3 Tie-2b 33 33 i7ll4H_s., 9J-4 -^-31* 13 [oil: 3ix33 33*, 

-Hi# ^33 %3 -8-113 1 ^3^3 (neovascularization), 33, ^13, 3-^3 33#, *3 13-t-]3 

3*S-S- 33*fl^fe 34 433 33. 
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e]^4 ^-M -fM§4 ^ s}14(^l£4, 441- S 4^4 £*>l]44 41) h] -^-g-3] -fH8«j ^ £14(4^ 



443] 1^1 7l4*ll(RTK). RTKfe 444 ^#41 444 xjvi e 4^ 44* 44311- £444. 47-1141, 
197fl o^-a] l7fls] RTK 4t114°1 ^13 SI 4. 443] 33-4 144 (RTK) ^l^ofl^r 44 Afli -frig °1 Aj H ^ 
oil n fl-T- 4 -£-4 443] 7} £444 [42:: Yarden and Ullrich, Ann. Rev. Biochem. 57:433 - 478, 1988; Ullrich a 
nd Schlessinger, Cell 61:243-254, 1990]. RTK 1 1-M4 S)4H 141 SM^s).^ Ht-fl, Is*] ^--g- 

3)4 44 4^ Ho] ^^^M, 141-2-3 44 4]£l 441 4^44[42: Ullrich & Schlessinger, 1990, 
Cell 61:203-212]. 444, 443] 1^4 144 *i]7))4 A]n^ *$&5^<Qo] 411 ^ 14(HlEL)l°l ^]£l 

Ur^-g-ofl O^gfl 7flAlS]o] > ^.g-*)] Ol^fl^ ifl*^ EIS.A1 ? ]4^] ^Aj 4= * 0]A> £<>] 

444 4444. 13-1, xfliifl 1^ ^^£<y « xH ^ ^ »% 7} ^fi|<H. o}^ ajaj^. ^s_Aj #4(4, 
43- 44, £4, t«44 m, 4£l 1^.411 ±H1^ §-4 ^snise^o! 4^7} <g 

1441 4^: Schlessinger and Ullrich, 1992, Neuron 9:1-20]. 



SH2(src 441 -2) afe £i£l5Ll (PTB) E*))44 4fe 4114 4444 15-4 14*)1 ^-g-Sfl ^ o] 

1:1 7114 ji^3?.£S 1411 45. tflS 41144. 1* ill £tc £i£l344 1144[4i£ 

: Fantl et al., 1992, Cell 69:413 - 423; Songyang et al., 1994, Mol. Cell. Biol. 14:2777 - 2785; Songyang et 
al., 1993, Cell 72:767-778; and Koch et al., 1991, Science 252:668-678; Shoelson, Curr. Opin. Chem. Bi 
ol. (1997), 1(2), 227-234; Cowburn, Curr. Opin. Struct. Biol. (1997), 7(6), 835-838]. 443] 13.4 44 
4 (RTK) 4 1414 4^4 11 4111 41144. 1*4 ¥ ?H ^J3L nf-^S. 4^ ^ °}4 : (1) S^fll 
£144 4^ 711; 1 (2) H^E^lo] HH fl*)^ 1-ilsLl ^t}jL #pfl^ 41 £14 1^1^ 7l 
1[4^: Songyang et al., 1993, Cell 72:767-778]. 443| SE^r 4114 1* HI SH2 £4 PTB £ll £ 
2] Aj-^aj-g-s} o]a>^ ^ S a1 # 7 ]» 43 Hl^ Sic 41^4 41°]] 1*]| 1^^4. °il» ^ 

* ^r-g-^l #3 i^iElSA] ^ 7 ]§ f-s^>ji Slfe oHMi ^14 SH2 SWI?! ^ 3tf *>°1^ ^% v ^ °1 

l-S] 711 °1a].^. ^o]2]- Aj-^-o] jac|-[*2:: Songyang et al., 1993, Cell 72:767-778]. 14fe, 44 

sl ^-g-fll HlsAj 7]4^)]°] 7]^-ol olfi] ^ e]?>H ol-fr 7>^-Aj ^ov ofq^ b.^^ ^^ofl ^sfl 

4^" 4^ ^1S°J Bfl^, % 7 \ *m X\l}3± 7]^H1 2]Sfl4 l^£4^r ^Al«fl§4. tCfSl-Ai, 

^°1^ AJ1- 0]7> ^*^| 6>q^ Jg-^. 0]X]- ^-g-M*! S]*fl A]ZI^ Aj^Aj^. l^Sfl^ 



$9! -r-8-^11 E]Sl -7]i4^, ofll- -l-'g, FGFR- 1, PDGFR, TIE- 2 5 c-Met, ^ c]s} l«j-sl^ Aj^j- o]^7} 

4^°11 4^47J 4^14, 14^^ 4^* 4^^!^s #a1a]zj ^ sit- 4^14 4 Si4[42: Mus 

tonen and Alitalo, J. Cell Biol. 129:895-898, 1995]. " Efl4 4 7]44 1" (FLK - 1)£.a-| ^-x]^, o] z\ ^-g-^1 
e]Sa] ?] M-xfl f-fi] gf47r 4^ III 4^421 RTK 5] ^flolcr. a^ FLK - Hi tfl£ £^ aJeh^o] ^^i^ - 7] 
4^11 4S] S"11S1 - 4fr -r-8-^11" (KDR)°14[% 1 -2: Terman et al., Oncogene 6:1677-83, 1991]. FLK- 1/KDR°I] 
uflij- acfs ^^1^ ■ q]^ 4j£ 014 ^^^)] 2" (VEGFR-2)S411, °lc ol^Jo] VEGF4 J1445LS. 44 

£}7l nflg-oltl-. FLK - 1A/EGFR- 2^1 ?14 ^14^ £4. NYKS ^4[42: Oelrichs et al., Oncogene 8 ( 

1):11 - 15, 1993]. 44^, * 4 a" FLK - 1# 4^44^ DNA7f 4e]s)Si3l, °]s] - r#5 fl^ElH ^ 4^.44 
4 H 1^4 44°1 i01S]S14[42:: Matthews et al., Proc. Natl. Acad. Sci. USA, 88:9026-30, 1991; Terman 
et al., 1991, 47] Terman et al., Biochem. Biophys. Res. Comm. 187:1579-86, 1992; Sarzani et al., 

47l 4^; and Millauer et al, Cell 72:835-846, 1993]. £4 [Millauer et al., 47l % v 2]°ll iiJls} 44 44 4 
^°1 °i-7- i4fe, VEGF ^ FLK- 1/KDRA/EGFR - 27} ifla] 4S.2) ^Ai ^ ^[^. ajA^ r] ^^-(o)fe zj-zj- njj 

4^^ 41 ^ 14^^ 41 — s. SI<>] ^4 ^44 4^ b]4h-^4^1 4°14b 14 ^4««#4. 
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" fins --8-4 3-5.4 - 1" (Fit- 1)2 ^4 24^ 4<§ HI opMf RTKfe FLK - 1/KDR4 ^rS°l $14[42 

: DeVries et al., Science 255:989-991, 1992; Shibuya et al., Oncogene 5:519 - 524, 1990]. Fit- Hi n)14 2 

4-^ ^^-8: " 14^ iflsl ^la A j4 °J4 4-8-*)] i" (vegfr - i)°14. 4^4*1. FLK- l/KDR/VEGFR-2 ^ Flt- 
1/VEGFR - 1 *Mgsl ^)3H ^5- vfla} 45L 4°114 ^-2-3. 4^?i4. °1# 444 ^44 b]4hs] 

14^ ifl4 ^4 °J4(VEGF) 7fl<| 4«| 4°H25. 4^44[t2: Klagsburn and D'Amore, Cyto 

kine & Growth Factor Reviews 7:259-270, 1996]. 143 4^] 4£ 34 °J4(VEGF)fe FLK - 1/KDR4 2 ! 1 
4 i£4fe Fit- 14 31^]S]-£S ^5H, 144 ^iofl tflSf] #43°14[42: Terman et al., 1992, 4 
7] Mustonen et al., 47] DeVries et al., #7] 4^]. pit- 1-8: 44 4*3 -§"4 43 *W°H % 

^s. <*1344. Flt . i 4^ aflaHH 27] 14 £44 44°] StU, 44 44 14434 °J4°1 Si 

4 [Mustonen and Alitalo, 47] 42]. 4*1 7, 4# 4i ^ #44i°113 £4 4M4 44 4^114 44 3 4 7] 

4ofl4 Fit- 10I 4444^ 41 i 344 44<>1 Sfe 47] 44*H tfltt 443 7 ]%& 44[Musto 

nen and Alitalo, 47] 42]. 



44 £-34 44 44 ^?sl f^fe VEGF71- 343°J 14^3 434 >3343 14^3 43 2^3 44°H 4°i 

431 ?14fe 34 43*11$4[42: Jakeman et al., Endocrinology 133:848-859, 1993; Kolch et al., Breast C 
ancer Research and Treatment 36:139 - 155, 1995; Ferrara et al., Endocrine Reviews 18(1):4 - 25, 1997; 
Ferrara et al., Regulation of Angiogenesis (ed. L.D. Goldberg and E.M. Rosen), 209 - 232, 1997] . Sf, VEG 
F^ 14 ^433 $o] g 7 fl^4 ^oj 44^7 a.j7E)^r4[^. Connolly, et al., J. Biol. Chem. 264:20017-2 
0024, 1989; Brown et al., Regulation of Angiogenesis (ed. L.D. Goldberg and E.M. Rosen), 233-269, 1997 
]. £41[42: Ferrara et al., J. Cell. Biochem. 47:211 -218, 1991]°H 7]4Q 4?H ^4 244, mRNA* 2 4 

2.711 2-t4°1342:5L4 h1*4 4°14 ^3 VEGF7> a.jis]?i4. 4^1 4 *3 vegf4 ^2 4i 44 #3 VEG 

F2^4 471 2fl 44 (Ferrara) f-ofl 34 s;cj£|$j24 ^ ^afl^^ c]44o]H 444 °14*113 ^S. #4*Kr 
TiAS ^43<H 514. 



VEGF3 44 ^^7> aleofl ^3$4. ^4, 3434 4^4 43°H43 0H-0] o> 

343 ^saMI If s|44 444. 5E4, VEGF 3]! 43 4£ 443 ^2)0)14 VEGF4 4^1 4133 Ji, °J43 

VEGF 4 ^Efls ol^ft- <8^« =r 514. ^e-]*!; ^- 7 ] o]^s\ ^o}^ ^41- 

^4^1« ^£ Sli, 24 44°11 i^l^ 44 4^ °lt-s] ^o]^ 71^* ^a^T]] ^vfl fe ^ 

: Korpelainen and Alitalo, Curr. Opin. Cell Biol., 159- 164, 1998; ^ °H1 4g-?i ]. 



6114 ^4 °J4(PIGF)^ VEGF -HI 4 44^ 4*^* 44M]fe 4*1^4 41* S^4[42: Park et al., J. Bio 
1. Chem. 269:25646-54, 1994; Maglione et al., Oncogene 8:925-31, 1993] . VEGF 2] 7=! -° 4 ^•o] > aVo] -s1- # 
21 PIGF71- mRNA^l tflSS i#4°l A J^^-E] -B-'tSU, ol^Sl cl-aJ!^^ o]^ ^ufls ^1144[Park et al. 4?1 
42]. PIGF- 1 5 PIGF - 2tt Fit- 14 3I?14£S 14=1^, PIGF-2b 2?t TfS^fi . o_s l^-El^nl 

[% v 2: Migdal et al., J. Biol. Chem. 273(35) :22272 - 22278] , ^ ^5. FLK - 1/KDR4tt ^43^1 &b 
4[Park et al. 4?1 42]. PIGFfe VEGF7> x^£JS. ^7l)4if ^^-o\], i-fls) /1l5.o)] cflel V EGF2l £<g -*4 a44 

14 44^ 2^1- ^?H7]^ 7jo.s iLJis]$i4( 0 lfe «I1e1]3. o]^*ii ^^ofl 719J4 ^ ^-2 ^sl^) [p ark e t al. 4 

7] 42]. 
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VEGF-Bfe Fit- 1/VEGFR- l4 l^*>fe iLc>]fe 2 7flSl o)i^( 167 ^ i 85 #71) ^44. 45. 

?14*ll Sunlit*! *M§JM 5 *2}ini^7i f-^sMl q 4 41 is) *«34- -f-^H 43^] D fls^ 

i ft*H. 413. 44 91 <>]■§■-§■ S^Rr^l ^ S£4[#S: Pepper et al., Proc. Natl. Acad. Sci. U.S.A. (199 

8), 95(20):11709- 11714]. 



VEGF-Cfe £4 ^57fl Mis) 4li°)l ^ t^fe VEGFR-3/Flt-4°fl rfl£ b]4H3.4 #&e]°}i1 £ 
4*1 HJM]^4 ^WW^, VEGF-C7r Hl4 KDR/VEGFR-24 1^4 <r StU, 4^ #ifl o|H °] ifls] xfli^ f^' 
4 95 £-!°H4Sl 4^-fr 44# *r &4[42:: Lymboussaki et al., Am. J. Pathol. (1998), 

153(2):395-403; Witzenbichler et al., Am. J. Pathol. (1998), 153(2) , 381 - 394] . VEGF - C^l H444^ 4 
44£ ^^S] Sj-tfll- 4447]44, 1^1^ n]^l^ o>^c].. VEGF4^r 44 VEGF-C^ ^ 

4-8: 44^°1] 4rS.5]*l Ristimaki et al., J. Biol. Chem. (1998), 273(14), 8413-8418]. 



7>4 444 VEGF-Dfe VEGF-C4 ^3 ©.£ ifl-f -n~444. VEGF-Dfe 27 r *l °l-#3] VEGFRs4 VEGF 

R-3/Flt-4 ^ KDRWEGFR-24 1^*H *^3r^?l^ ti-Jl44. °lfe 44 ^4445<>1] 014 c-f 

os -fi-E^ £1 #4 <?14S4 #^-£)SSU, S|4 4$ 4]£°fl4 7HJ- ^E5|^| 4444[Achen et al., Pro 

c. Natl. Acad. Sci. U.S.A.(1998), 95(2), 548-553; £ °H 4£4 

VEGF°fl 444 VEGF- C4 VEGF- D^r ^i^-j iflS =^44 ^-f^. 442,(Miles) 3^14 A <§*1N 1 

* ^44 *4» -ft-^l^lfe 4i>-S ^3£4[PCT/US97/14696; WO 98/07832, Witzenbichler et al. 4?1 #S 
]. 444 S3] 4<H144 14 ^-44 44 (vascular hyperpermeability) 4 »M 4-§"i- Sfl^-H 

ol» h14es] *44 44*1 #4. 

KDR/Flk - 1 -f «-§-S}Jl *1144 444 5L°11S]* 4-8"44 Stales 434 4444 ^4 

afe, «Weli2|^S 45.44 444 4^ 144 >flsl 444 VEGF - E (NZ - 7 VEGF) 7} 2|e°ll iLJlE]$ 
4[42:: Meyer et al., EMBO J. (1999), 18(2), 363 - 374; Ogawa et al., J. Biol. Chem. (1998), 273(47), 3 
1273-31282]. VEGF-E 444 5.44 VEGF4 4 25% 4*f-§: 44>4n, °1^ 44#^4°1 &1^ (parapoxviru 

s) Orf 4°le^(0V)°fl aW 4^444. <>1&I4 44#i4°l alife 44 ftS-M^n. "Hs 44* 
^, 4^4 ^S^l?14. VEGF-E^ $71-13 SLBfl-JlE an ^14^°l] ill* m^SL 2- 

^ i-frfl- VEGFsi ^T-flS]-^ AliEflo] knot x]vi 20kDael ol^^olji, o]^ fe^E, VEGF 

_Afi] «H4S «^ VEGF 165 oli^4 -fr^^ a^-4 W iL-B-4n Xlfe ^ ?14 *4 

23] °14(TF)S] Alflftvm^ Uflo^ 4)iol f ,A ) _ 5h«]-^ ^ ^ ^ ^^ifl^^S] 

3 4^* 4^H-4. VEGF1654 S-°], VEGF-Ett VEGF - 2(KDR)4 n^ES ^-g-4l 44?l-tr 

Sr» -fHa^MJ! 4* ^li^l Ca 2+ ^-ES] o] ^1- (biphasic) 7^^]^ VEGF1654^r ^B], VEGF - E^ V 

EGF ^-§-31 - 1 (Fit - 1)4 ^^4. 



VEGF % VEGFRsfi] 7]t\- ^xlM £ e]^-H. S ^-g-4| sfleflS «>1^^-«>1| tfl^r ^SH 

^. VEGF -f-^sl VEGF el^E s|e]]£ o]^fi) ^-g-4]s] ^|Efls <Wfl4, E^ 4^! 

4*1 S-*i*]*] VEGFR°1] 1^-4 4?1 0 1 $M -t SI4 [Witzenbichler et al. ^'A %3^\. S£*V, 4)^3] ii 
4fe TrS^El - 1 [Migdal et al. A o V 7] % v 2] E^ VEGFR - 3/Flt - 4 [Witzenbichler et al. A o V 7] ^S], Efe KDR/V 
EGFR-2 °]S]S] ^^-Kfl7> 1^- ^4^ 4E4 4S€ 5a4fe 3* *1HsU S14[% 1 -^: Stacker, S.A., Vitali, A., 
Domagala, T., Nice, E., and Wilks, A.F., " Angiogenesis and Cancer" Conference, Amer. Assoc. Cancer Re 
s., Jan. 1998, Orlando, FL; Williams, Diabetelogia 40:S1 18 - 120(1997) j . A n"4 x l , VEGF - D l] 7fl Q %® ^4 

^ Sl°-l^a] kdrs] 4*V ^^91 #7iE Ji^S 4 8i4. 



Hi -^-8-^1 Els4 714X1. «] -^41 E]jgAl ?14xm 415.4 414 44^f 1^4 4]i^ a^sl 
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4444. 4*fl, 117112] 441 £ (Src. Frk, Btk, Csk, Abl, Zap70, Fes/Fps, Fak, Jak, Ack ^ LIMK)# if-Spfe 2 
47H o}^°] H] -^4*11 E]3.4 7)4*117]- ^£]£4. 4*11, «1 -^-8-^11 ?14*fl2] Src 47)114 44 

4^0] ^o] p T K s S ^E)^, ojife Src, Yes, Fyn, Lyn, Lck, Blk, Hck, Fgr ^ Yrk7 r £444. Src 43114 

ii7} 44 ^ 4^ 4^4 44°1 5l£4. h] -^-g-31 EISA) 7143H 44 a.4 444 fe2]4 44»l) 

7-1 4 0 tl4 £4[#2:: Bolen, 1993, Oncogene 8:2025 - 2031] °1] T^SH 514. 



RTK°l7-]4 Hi -^-8-*« e]sa] 714^1?] 4^s] Ei^^i 714*114 4, 44 4 714 4#^ #<fl £fe 441 44-ft 
i44 4^°] ^3-3 ^44 4^4 xfl^ a]^^ ^ssf 140] 5fe ^^4. 



PTK« ^44^1 44# 7)14. >flS. #^12] ^o], 2:4 * ££*j, Hl^jAj-^ol M]s _ 3)^4 ^.oflofl 31 

$ PTKS] ^44fe #4<i4 t-44°l*ll e)5E(bR 4*1 ^4,966,8495:), 44^ ^-g-*fl £ 4*||[4 

2: W0 94/10202; Kendall & Thomas, 1994, Proc. Natl. Acad. Sci 90:10705-09; Kim et al., 1993, Nature 
362:841 -844], RNA 5]4H[42;: Jellinek et al., Biochemistry 33:10450-56; Takano, et al., 1993, Mol. B 
io. Cell 4:358A; Kinsella, et al. 1992, Exp. Cell Res. 199:56-62; Wright, et al., 1992, J. Cellular Phys. 1 
52:448-57] U A 3^4 ?14*)1 1*H*H[42: WO 94/03427; WO 92/21660; WO 91/15495; WO 94/14808; ^ 
^-*1 *))5,330,992J:; Mariani, et al., 1994, Proc. Am. Assoc. Cancer Res. 35:2268] 2] 4f^ ^ 

A>-g-§H « Hi -^4*fl E]SAJ 7]4*11 " 1*)1*H" « ^4?! %n &o] A]51S]o] #$4. 



a.4 *lei^r, Ei^Ai 7147-n i^mum 444fe 44 44* ^47l ^s]44. i» t-4, a 

^4454, 4°14°1#3 *H*HSAWS3 3^#(PCT WO 92/20642) g H144-441-& 4^4(PCT 
W0 94/14808) 7> 143-°-S E]S4 7)44 14*)]S.4 Ji:a£)44. ^31 441- (v] ^ sjj ^5,217,99934, i 
Ell - 444 3)4! 44"§-(4^ **1 45,302,6065:), 44 4I41-4 -n-£.^(EP ^71)4*1 ^iL »l0 566 266 A 13: 
; Expert Opin. Ther. Pat. (1998), 8(4):475 - 478), 45)1^41- 4 4 31 4°1 H (PCT WO 94/03427), :E44 6 ie 
^ fH]«lol=a| 44-§-(PCT W0 92/21660) ^ "fflli^-g^ 441" (PCT WO 91/15495) °1 4 *l£-4 El£4 
714*11 1*145-^ 444 441-5.4 iL^El^4. 4^51 tAl^-31 (PCT WO 97/34876) 4 ¥14*4 4£3] 44# 
(PCT WO 97/22596; PCT WO 97/42187)<^l 44*8^ 4^ g £g f-444 qa^s^ J£JIE|&4. 



i£4, *il4/3=e)U4 ?14*fl 14*1154 si-g-sfe 4* *?8*r7l m Al£ 7 >^El5i4. h1^(°1# 

t^l°lnl^) 21-tl-ol STgsj.pKc ^^/Ee^Ta o]£*§ ( olS] a]h^ fl^E^^j 7l^-& VEGF-4€ ^ 

°flAi igs).^ 14 ^-4^4 4€ 5SI-8-)* ^-5.^.4 M.3ZEl$14(PCT WO 97/40830; PCT WO 97/40831). 

Pik-i 714^1 q44 



Plk- 1^ ^71 4*1 21 3:1?]4 < ?1 44/HE1R4 7l4*ll°14. ^Af^-g i|J-^ S] 7 ]^4 <h 

^■&5l 0 114 ^^-sv ^^.4 *vui- pik- 1 ^ 451 714^11^ E£*h 714 ^li ?_^<?J4, °)l-i #4, Afoi^s) . 
?i 714*1121 %M34 5 -*t^44 1^47)1 4^^1 Si^ ^^14. Ji-^€-2] P i k _ 1 aj^ ^-ai ^4 

^4^1 514. oit- 4* 7I42] 4^ *4°1)4 4?i44. Plk- 1 ^*ll*llfe 44^-1 4-t4 ^^44^1 «^44 
4°m?l - 21^21 714*114 4^4 i£S^]i-l-* ^ai^ o S «| ov 45 ^A]7lfe *J o.s ^114=14. 



Cdc2/Af°l#2i B 714*1] ^4*fl(Cdc2^r cdklS4 ^}^7]S. 44) 



^7fls-*l 42002 - 0063854 



Cdc2/44#€ B fe 44#?l-4€^ 444(cdks) 414 #4fe 4^/54^4 444 3Lii44-. 4# Jl4i 

fe 45 ^4 4*84 4* 4* 44 f^.4 44 4-S-4 44*4. «***Mr 4444 45 *44, 4 
# 4544 ^44 cdk 444 4^44 4i>~£ 4^44. Cdc2/44#4 B 444 4444 44 # 45444 * 
44 cdk 44 44^ #44 4444 ^ StU. ^li 43)4 ^444 *, H1 . 4^ais ^ 514. 



444, 4 4 44 °1 4 4 T^it 45 #4, 44 £fe 44* 24 4 24471 344 ^-8-4 5 4 -^44 4^4 
"A 44/^4^4 71444 444 244°-S4 ^4 ^si<y4 454 #44 444^s 4447]fe 4a4 4 
-fr £4* #44fe 44 ii.444. 44, 1444 444 4^44 4^4 7]4^]°i 714, s&t 4^, 4#, 
4#, S 44£4 <a« 3 4H4^ 44* 4444c 44 ^44 4-4. 44 *4 444 44 444 44# 443 
°s 4444^ 44 3> 441-3: 444c 44 44 4 444. 



444 -£-4 



4 444 44 444 1 44 was. 4444 ^t°s^El 444 444 14 44#, 44 443 -f£44444 
4 £4#, 44 444, 44 43 °s. *|-g-4fe <S, ssh^ £c a§«-44 44 44#4 4444: 



^•7fls-*| ^-2002-0063854 




19 30 
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102 1(0 



106 107 
105 106 




4*1, ^eK*!, E]o^oi-*l, -a^e]^, »SSol4:E]^#l 1 AA± 



Z 110 £ It°]7l4, afe CN, OH, "t^^, NO z , COOH, ^ £ 

211 °1^-<H*1 n#o.S^-Ei ^^#14 <W) *W*)H 3*fl Sals (d -QsW; 

Z 1U £^1^, (C, -Cg),3^r ^S^ftS -(CH 2 ) n -4°]#S'i}-zJ-(CH 2 ) n -(^7lAi i oj^ 

S ^f-£ CN, OH, t3L4,NO 2, G00H, ^€4^i4 4S:£|^ ^ «Mk S & 
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R^ Rb^ 44, ^i,«S.a. -CN, -NO z, -C(0)OH, -C(0)H. -OH, -C(O)0- 

44^°H£, EflH^l, HS]#^^5_Plll7m^ol- D ]t, Hel#^iS»l|^^^HE. ^1 ^ M" 

ttS, SfW, *1«£M4 3*3*1 &* *H, 4=&£M4 ^l^xi ^ ^N, * 1:&£)7l 

4 ^l«rSj7^M- *1«;5]4 SilEllS^l^A), *]#E]7l4 x]*^] 41<&S, *1 ?1 

3*1 oH£ ^f". ^1*51714 *M]S4«E] 4, *1*5M4 X]SVS]X1 0]-lEU, -Z 105 -C( 

0)N(R) 2 , -Z 105 -N(R)-C(O)-Z 20 ° , -Z 105 - N(R) - S(O) 2 - Z 200 , -Z 105 - N (R) - C (0) - N (R) - Z 200 , R c ^ 

CH 2 OR c s af^Ej 44 ^-IMAS sj-q- o^s] 44MH; 

R^ 44 ^34^, 4^, *1«£|44 *i$s|4 *1«^4 *l$sl4 41, -ch 2 -nr^. -w- 

(CH 2 ) t - NRjR,,, -W- (CH z ) t -0-°m, -W- (CH 2 ) t -S- ^ - W - (CH 2 ) t - OH°l -EL; 

Z 105 ^z^^^^ ^^g.- (C[ _C 6 )ol^ ; 

Z 200 £ ^^o_^ g£ (C, -Q), *lflr^>m *l*r3*| S£ Slfe *1«:S]44 

3*1 (C, -CeJ-^l^oli; 

Rj£ R,fe 44 ^3-2.3.. H, *M-liS SEfe SO 2 -W^M-; R,, R e ^ °Hr°l l^M 9X*= Si«*Rs 

5€ SLfe 6€ «l^lS4°)ts| «§^s}ji; tfc 44 ^3^.5-, 2 M14 63 3<r°H: Wfe 44 f^^ii, 
33 1^-, £tt 0, S, S(0), S(O) NRfH^Aj. R f fe 44 ^3 A3- H E^r £S<>14) °14] °144; 

R^ $ 24 *1«3?14 ^1 «t=l ^1 4i4°l#3 £fe *N]£4°1#3 Qo]v\. 

R 3 £^r±, ^^1^1, *l«-34 *a *)«:344 *W34 WWa; 

A^r -0-; -S-; -S(0) p -; - N(R) - ; -N(C(0)0R)-; -N(C(0)R)-; -N(S0 2 R)-; -CH 2 0-; -CH 2 S-; -C 
H 2 N(R) - ; -CH(NR)-; - CH 2 N(C(0)R)) - ; - CH 2 N(C(0)OR) - ; - CH 2 N(S0 2 R) - ; - CH(NHR) - ; - CH (NH 
C(O)R)-; -CH(NHS0 2 R) -; - CH(NHC(0)OR) - ; - CH (OC (0) R) - ; - CH(0C(0)NHR); -CH=CH-; -C(=N 
OR)-; -C(0)-; -CH(OR)-; -C(0)N(R)-; -N(R)C(0)-; -N(R)S(0) p -; -0C(0)N(R)-; -N(R)-C(0)- 
(CH 2 ) n -N(R)-, -N(R)C(0)0-; -N(R)-(CH 2 ) n+1 -C(O)-, -S(0) p N(R)-; -0-(CR 2 ) n+1 -C(0)-, -0 
-(CR 2 ) n+ i -0-, -N(C(0)R)S(0) p -; - N(R)S(0) p N(R) - ; -N(R) -C(0) - (CH 2 )„ -0-, - C(0)N(R)C(0) 
-; -S(0) p N(R)C(0) -; 0S(0) p N(R)-; -N(R)S(0) p 0-; -N(R)S(0) p C(0)-; - SO p N(C(0)R) - ; -N(R)S0 
pN(R)-; -C(0)0-; - N(R)P(0R g )0 - ; - N(R)P(0R g ) - ; - N(R)P(0) (OR g )0 - ; - N(R)P(0) (OR g ) - ; -N(C 
(0)R)P(0R g )0-; -N(C(0)R)P(OR B ) -; - N(C(0)R)P(0) (OR g )0- SEfe -N(C(0)R)P(OR g ) - R* 4 

4 AS, H, *1«S17W xl«3*l ovz^ x|^Sl7-)4 ^]3V5)xl 0}^o r4 £ - *l*3*l & 

* 4i°U; R g ^r 44 ^-%^<l5L, h, *i«3?i4 gs. *i«3?i4 *i«:3*i oisaa, 

4, *J.± €4, °J. «14, R U A R g fc- 5« Sl^r 6fl «|Ejs.A>ol«^ ^ 

A^r NRS0 2 °l3., R, R a ^ l!± «*Rf ft H -g-^ xlftiE]7H4 xlfts]x| 5^ 6 ^J sllEflS.4 0 l#^ 
R 2 fe -Z 101 - Z 102 

z ioi * ^ -(Cj -Cs)-, -(C, -Ce)-0-, -(C, -Q)-C(O)-, - (C t -Q) -C(0)0- , - (C j -Cs)-C( 
0)-NH-, - (C, -Cs)-C(0)-N((C, -Q))- ^]¥}tl?14 ^)*£l4 s]]^ zz*«»H : 

z io 2 - xi ,?)•!.•] 71 .4 xi ¥ i v]x| ^ «]7i 4-fli.lym ^ *}°]W2.9kQ :/«•, ^1*5)7^4 ^^s) 

:v-*1- 2Lfe sllEll ; . ! -4 0 l vf ^ iK, ^l«rs|?m- S* : v.s1 «HbHs4^4 0 1#^ 
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*i44 nmnwm ^ m& *ws4 o i4 o i#3 ^»]h^, ^4^, *i*3*i <&44 

*1*=M4 *14sW 44 3£ €4. 44 °1#3 £i 314 a-b £44 

fe. £51-, *£4 Hlfe 44^3 *14£M4 «|iS|£/}.oJ#Bl zif-iLS nf-o.SJf^ 44 

^4 44 *14*# 7}^; 



^ «4fe 4^*Us *14s]7l4 *14s)*l <a-3. *1*=M4 *14£]*1 41 *]4sl*l & 

£ 4S 41 S] *fl 4 U 21 O.S oj s, S *) ^S] 7] 14; 

*143t14 *143*1 444 aissiTiq. 4<4t4«4S-4 4°1^44 *14sl7l4 & 

£ 4«4 ^ 4^ts, *i4s)7i4 *i4sw ^ gi^ha.^ at *i*£M4 

oj-t^^iL^, *143^4 si^sM 4^M#S^J^£^, ^1^714 *145]*1 °}44°l-tS4S4 

ti, *14s]7]4 *14sH ^£41, *1S=1?14 ^ *113l5L4li4iL4 *1«£M4 *)] 

ns.*}^*^. ^is5]7i4 4^ ^Eflsofi^^, ®£ 444°i #£4*4^44*1^, 

afe HI JL, Di , Gi , Ji , Lj $ M x ^r CR,^ °1*<H?L :2*.2.S->M 44 ^^^S 4^=1^4 ^D lt G lt 

Ji , L :1 n A Mi #3 1- o] CR^ 0} 7] 4; 

afe 0°1 Ji. Di , G, , L, ^ M, #3 S>4^ NR a D, , G, , L, 55 M, §>4fe CRaOl^, 4^^1fe CR a ^ N(^7] 
^i,R a ^^°11^ ^2]«-44 ^4)^-S o]+o]& nf-O.S^-E] =-^^o.S^[^£l^; 

bt l°lJl, D 2 ,G 2 , J 2 ,L 2 ^ Mz^CRa^ N^S ol^^ ztf-^^&l 44^^iS £ D 2 . G 2 « 

J 2 , L 2 ^ Vb^^ 1 CR^W; 

bfe 0°l3l, D 2 , G 2 , L 2 « #3 s>4^ NR a °1 JL, D 2 , G 2 , L 2 S M> s>4^ CR, °1 ^ , *] CR a S N(°l 7] 
442] 4 1 vfl^i 1170I €■ 4^-2]^ *fl|«>m. 



^ «4^^ 4^oll e^s^I 714*3 ^l*^ ^44. Ir-S, <>]«■ f si sj-1h#4 

KDR, Fit - 1, FGFR, PDGFR, c-Met, TIE - 2 £r IGF - 1 - R4 g£ ^r*^ 7l4*S] ^ >f| >tf| o] cf. oji- 4^-#-£- 

«4«^°l7] i^), oH-A t4*j^ 4^0] lie) ^6(2] ^-^_o_ <>j^]Al ? l-bcfl .CSlol #^o]4. 

-S- t^S] 4^^ PRCs, erk, MAP 714*, cdks, Plk - 1 St R a f- l4 *fl/S5lli4 ?14*3 

s -fi-±s>4. °li 4*J-#-£- °J-4 4^^^ ^-°fl# *ls4fet-i] ^--8-44. a*. 4"t-t* Src(«fl: Ick. bik 91 

lyn), Tec, Csk, Jak, Map, Nik U A Syk 3)914 Hi -^ ^l 714*3 ^-a*V ^xfl*o]4. o]s oj_ 4f 

S^ 5 ^^4^) ^# ^m4fecil -Pr-8-44. 
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£ 3-3 vegf-^S *H-4 ^flsH ate <>14 4-8-3 te ^- WW3(4*] 

§1-4 o]aJ-o] VEGFR ^44^ S^H) £te = -§--14^^ ^ Site #^91 TIE -2 714*11 q*|*H4. o]e] 
*v ^A£, -8-71 ^^l^ilte, °t]l- #3, 34 ate sHf-fr *|s.*r>m- ate tf*l *1-R-1- f^H?!?] fl«D *1 
£#3/3 4^4 -^4^*11 - 014. 

3* i«-«H. E]SA] 7144 £ ^sl/Eell^ia 7]44°] ? ]u)-^ ^.g. o^lAl7lfe ^£4. 



£ S^lte ^4s, -8-3:$ 43 4*1143 s]-g-s]te 4*fl ate 41MI-lr 3L44te 

t-olHsl 47] a^i-al -g-£7> i#44. °]* 4*1143 a^-M-fr 43 -#34 IW*! 

14^ 43* ^&M1 sW^I ^ 33?l7l fl«B, ate 4fs 4# £te 4^*, 5 14 443 *34 £44 7l 

4 ^1SS>71 7)l7ll°loll7]| ^oj^- ^ 514. ^33 4*1143 7]}7fl'?H7fl f^}o|, cdk, Plk - 1 , 

erk f-al 4?1/sb11^4 7l4*Hir 3*1133 44 4#33 3°)11- ^ $14. 



3«|3 43. ^7]# -S-tb 3H£: 4°1#^ 3^3 714^11 (CDKs)S. 1-^^-te 7l4*fl 2fl1°)| 3*fl 2€^4[^2: My 
erson et al., EMBO Journal, 11:2909-2917(1992)]. CDK 435r# 2:3*rte 3£ 4#«r3 1 ?h 4°1#H 3113 
S=S3 CDK43 14* 44[#2:: Draetta, Trends in Cell Biology, 3:287-289(1993) 

; Murray and Kirschner, Nature, 339: 275-280(1989) ; Solomon et al., Molecular Biology of the Cell, 3:13 
-27(1992)]. ^7}S] CDK ^fls) 433- «?1444 443 3- 4^44^2: D 

raetta, Trends in Cell Biology, 3:287-289(1993); Murray and Kirschner, Nature, 339: 275-280(1989); S 
olomon et al., Molecular Biology of the Cell, 3:13-27(1992); Ducommun et al., EMBO Journal, 10:3311-3 
319(1991); Gautier et al., Nature 339:626-629(1989); Gould and Nurse, Nature, 342:39-45(1989); Kre 
k and Nigg, EMBO Journal, 10:3331 -3341(1991); Solomon et al., Cell, 63:1013-1024(1990)]. 42 ^7]# 
44 33-3?l 4*3* 3*Mte, 4°1«- 4 0 1#^/CDK 4^*113 433- % 1-43*7} 1^§>4[% V 2: Pines, 

Trends in Biochemical Sciences, 18:195- 197(1993); Sherr, Cell, 73:1059- 1065(1993)]. 133"?! Gl -S 
^ G2-M 4°]te # 4 4<>l#?i/CDK 43* 435r3^-£.*) *)H44. GH14te, 4°m?i D/CDK44 4 

0 l-t4 E/CDK2 S-^7]- S - 4 7flA]l- Dfl7l]4te 3 4t l 44[% 1 -2: Matsushima et al., Molecular & Cellular B 
iology, 14:2066-2076(1994); Ohtsubo and Roberts, Science, 259:1908- 1912(1993); Quelle et al., Genes 
& Development, 7:1559- 1571(1993); Resnitzky et al.. Molecular & Cellular Biology, 14:1669- 1679(199 
4)J. S- 4* *SH 4*3471 3HHte, 4°m^ A/CDK2-1 t^^l -2.^5]te ^[-$2i: Girard et al., Cell, 67:1 
169- 1179(1991); Pagano et al., EMBO Journal, 11:961 -971(1992); Rosenblatt et al., Proceedings of the 
National Academy of Science USA, 89:2824 - 2828(1992) ; Walker and Mailer, Nature, 354:314-317(1991) 
; Zindy et al., Biochemical & Biophysical Research Communications, 182:1 144 - 1 154(1992)], ^'A 7$*\% 
^]*}14te, 4 c> l# i ?i A/cdc2(CDKl) % 4°1#^ B/cdc2Sl ^^[%3i: Draetta, Trends in Cell Biolo 

gy, 3:287 - 289(1993) ; Murray and Kirschner, Nature, 339: 275 - 280(1989) ; Solomon et al., Molecular Bi 
ology of the Cell, 3:13-27(1992) ; Girard et al., Cell, 67: 1 169 - 1 179(1991) ; Pagano et al., EMBO Journal, 
11:961 -971(1992); Rosenblatt et al., Proceedings of the National Academy of Science USA, 89:2824-28 
28(1992); Walker and Mailer, Nature, 354:314-317(1991); Zindy et al., Biochemical & Biophysical Rese 
arch Communications, 182:1144- 1154(1992)]. 44*1, CDK 2:^ 4°] 4f^-Hl ^4 °oMH * 

^5]te 4?H4ir 3£ il-4-fr 4^4[% v 2: Pines, Current Opinion in Cell Biology, 4:144- 148(1992); L 
ees, Current Opinion in Cell Biology, 7:773-780(1995); Hunter and Pines, Cell, 79:573- 582(1994)]. 44 
*1. CDKsS] ^3°J "3*1171- £ g^s] 4^°14. 
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4 me) 4444 43-3 44 #41. -a** =a-=n. 1443 >ia 4°ii s ch^h 33 33°ii3 

3|3^ 434 ¥J^s 4331b, £44-§-°)]7))3 s>g^fe 4 7M 343 xissfedi 4444. 14 43 
3 #«Hfe 4434 *M 11443 £4^4. 3-8-^ 33Hb 4^£4 43114] 433443 i4£4. 1443 

*fl£ <S^ 4 0 Wfe 4t L *H4<3, 4ix^o 43^, W 43?4^, 444] 3*111443 ^ ?> 7 ]4 33 7]4 ^ 

443)343 5.4£4. cfl^H 4<Mfe 341. 3-^3, *Mi #3 3-fK 34, 4^£3 33, 4 H J £3 3> 4^33 
4443 i444. 



34 334 nfl7B*>^v+ 434b 34 444 34*11 3*1]*llfe 31: 4°1H 4<& 443 3^*111- 44^4. 334 

3433 ^ISfe 444 44 313 $133:, *H43tt 34 434: (1) 4<>]13 c-Src[42: Brickell, Critica 
1 Reviews in Oncogenesis, 3:401 - 406(1992); Courtneidge, Seminars in Cancer Biology, 5:236 - 246(1994) 
], raf[42:: Powis, Pharmacology & Therapeutics, 62:57-95(1994)] ^ 43#fi - 3^3 34*11 (CDKs) 1, 2 
% 4 [42: Pines, Current Opinion in Cell Biology, 4:144-148(1992); Lees, Current Opinion in Cell Biology, 
7:773-780(1995); Hunter and Pines, Cell, 79:573 - 582(1994) ] 3 3*1], (2) *1H]: ^ 4#°113 CDK2 Sfc PDG 
F-R34*)13 3*11)42: Buchdungeretal., Proceedings of the National Academy of Science USA, 92:2258 
-2262(1995)], (3) <&*4333°1I3 CDK5 $ GSK3 34*113 3*11[42: Hosoi et al., Journal of Biochemis 
try(Tokyo), 117:741-749(1995); Aplin et al.. Journal of Neurochemistry, 67:699-707(1996)], (4) 
433 c-Src 34*j)3 3*H[42: Tanaka et al., Nature, 383:528-531(1996)], (5) 4^ - 2 4ix3 3 3 GSK- 
3 3433 3*11 [42: Borthwick et al., Biochemical & Biophysical Research Communications, 210:738-745 
(1995)], (6) <§f">M p38 4*fl 2] 3*(| [#2:: Badger et al., The Journal of Pharmacology and Experiment 
al Therapeutics, 279:1453- 1461(1996)], (7) 434 444 33°fl3 VEGF-R 1-3, & TIE-1 55 

-2 714*113 3*H[42: Shawver et al., Drug Discovery Today, 2:50-63(1997)], (8) 433^3 U 
L97 714*113 3*H[42: Heetal., Journal of Virology, 71:405-411(1997)], (9) «| ^ 33°1)3 CSF 

- 1R 714*113 3*11 Myers et al., Bioorganic & Medicinal Chemistry Letters, 7:421 - 424(1997)] ^ (1 

0) 4443 334 33 ^-"MH Lck 7)4*1)3 3*11 Myers et al., Bioorganic & Medicinal Chemistry Le 

tters, 7:417-420(1997)]. 



43-3-° «H 714*113 3*ll*llfe 3^* 7l4*)14 233 3 &34 333 43 33 431 » 434^3 
€433 343^, 33* 3^Kr3] 44« ^ XZ4. 33* 34, 34*11 *MJ* 334^ 33 3* 333 3s*ll 
SEfc 44*11^3 444 4 fl* 334. 011* i-^, 44 4^ 433^4 34 443 433^ 3i -1-3 

33 45* 33. ^33 S-#2-S 4*3?14[42: Vousden, FASEB Journal, 7:872-879(1993)]. CDK24 3 

4 7fl34i= 3*4*1 S -44 3*fl*^3 433^ ^ ^li4 DNA 3443 4^ 3 
^, 43 3^ 4*11* 3-337J 433^ ^* ^3# ^33^ ^ Si4. 34 ¥°J* ^3# 4*sh ^3 - 43 

3 44^-^*113 4^AS^3 4^113 3tf -^t ^ S14[4S; Stone et al., Cancer Research, 56:3199 
-3202(1996); Kohn et al., Journal of Cellular Biochemistry, 54:44 -452(1994)]. CDKs 2 43 3*1]tt ^ 

4 ^15.01133 -^3 tfls. 4*S3^r 3* 4333 ^3, S-4, G2 Efe 44^1°H3 4-8-4^ ^i4^3 *ll 
44 334. £4, CDK2/43#fl E -t^-fr S£4, NF-kB# a€*rfe 3* CDK2 t^* 3*fl43, P 30 

0 24^4^1143 43.4-8-* *43 °))7ll4 443 NF-kB-3#3 444 u 4«3 4444[4?-: Perkins et al., 
Science, 275:523 - 527(1997) ]. NF - kBfe <gf^ *-f4 4^4 444(^1: 2"f ^4 34, ?flJ£.7l-3 ?! UJ !14 
44 44)1" i|5U[t£ : Baeuerle and Henkel, Annual Review of Immunology, 12:141 - 179(1994)], 3^r 
AllS. M13 M]S. 3^-43 3*114 4S€ =r SI4[% V S: Beg and Baltimore, Science, 274:782-784(1996) 

; Wang et al.. Science, 274:784-787(1996); Van Antwerp et al., Science, 274:787-789(1996)]. 443, C 

DK23 3*11^ NF-kB4 443^r 7]&& *43 ^1^4^ 4#°1] 3*11 4£^i ±^ 3*fl3S 4 Si4. 443, 
3b CDK2 3*114 SE4, NF-kB 2^i3 333 33-^<>ll 434-b 34 ^^°H-V- 444 4 Sl4b 34 *H34 

1 514. 443 3* 35^! 43AS43 34 4 44: 4^511 ^34^* (Aspergillosis) 4 33 3434 44°1) 

71) 443-° iL33b 43434)42:: Armstrong, Clinical Infectious Diseases, 16:1 - 7(1993) J. 4^3 = 3 
ri 343 cdc2/CDC28 £tt Nim A3 3*11)42:: Osmani et al., EMBO Journal, 10:2669 - 2679(1991) ; Osm 
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anietal., Cell, 67:283 - 291 (1 991) ] ^ 45* W-WWl^'Q. «r Sfl.S-H.5L, o|f #<g^°j| £3 Ml 

ft 4-S- a4l- 44444. 



4 4MH14, £ a o v 7] oj^s, ^ai ! tjj^i 109 o, S)-*J-#1- 31^44. 444 1 Ml 4 1094 44#4 444 

ft nf-oflx-is] 4**11 44<>1] *H4€4. 

sHM*Mlfc, R b b F, CI, Br, I, CH 3 , N0 2 , 0CF 3 , 0CH 3 , CN, C0 2 CH 3 , CF 3 , t-4«, 444 44444 444 

4 44 44*1, 44444 4444 44 >S4, 44444 4444 44 444£4, 44444 4444 44 
M144, 44444 4444 ^ 5)]^, 44444 4444 44 44^, 444, 44 ^lM^l 44 M1h4«4 

44 3 4444 44 ^4 4, 44 * 4444 44 444^. 44 35 4444 44 Sfl^SoflEl^; CH 2 0R c (4 
44, R c fe ^444 HLfe 44444 4444 44 44 £fe 4444); 51 -W- (CH 2 ), -NRJR4444, t ^ 
4 1 M)4 4 64 ^^°lJl; Wtt 43 14, 0, S, S(O), S(O) 2 £fe NR f (444, Rffe H 2fe 4444)44; R d 4 
R.fe H, 44 44t<y E-b SO 2 -41444; ir R d , R e ^ 4 #4 1444 Site 1^444 44, 

54 £fe 64 31M]£44€4 *-g- ^ftc^s 4^-44 ^i-°s44 4^44. 

4444^, R a feF, CI. Br, I. CH 3 , N0 2 , 0CF 3 , OCH 3 , CN, C0 2 CH 3 , CF 3 , 1-44, 444, 44444 444 
4 44*1, 4«s|7-14- 4444 44 >S!4 44444 4444 ufl^s.^, ^^714 4444 44 

3144, 44444 4444 44 nv. 44444 ®& ow± t 4-44, 44 4 4444 44 4^4**, 

44 ^ 4444 44 ^44, 44 £ 4444 44 414S-. 44 S 4444 44 *IN£413.2.; CH 2 0R C (4 
714, R c 4 ^444 £fe 44444 4444 44 44 £r 4144); S -W- (CH 2 ) t -NR d R e [^7l4, tfe 
4 1 44 4 64 4^4^; 43 14, 0, S, S(0), S(0) 2 £r NRf (444, R f xr H £b 4444)44; R d 4 
^4^4^,^41,44^1 £b SO 2 -41444; ^Rd.Re^ 4-&4 1444 4-b 1^444 4*11, 
54 £b 64 4^1S4°1#^ 4* ^44]S o]*o\$ zL&<L3.tt 4^44. 

4 4^°fl4b, R 2 4 44^6- ^ ^f- c >14: 



47]4°H4, n^r 1,2 Sfe 3°14. 

5E4^ 4^fl °114 fe, R 2 ^ 444 jJ>- ^ =l&°] 4: 



47l3°fl4, 0, 1, 2 SE^ 3«>1j1: R g rHir - (CH 2 ) p N(R 4 )R 5 pfe 4 2 44 4 6*1 ^t°U, R 4 ^ 
R 5 fe 4S. ^-^^££, H, 44B14°1#S4S 5&b Y-ZolH; Yb -C(0) -, - (CH 2 ) p -, -S(0) 2 - , -C(0)0-, 
-S0 2 NH-, -C0NH-. -(CH 2 ) q 0-, - (CH 2 ) q NH - ^ - (CH 2 )„S(0) r - S. °}*f-°]i± nf-o.S^-Bl 4^^H; pb 
0 iflxi °^ 64 q b 0 Ml 4 4 6s] ^^oiu| ; r £ 0 , l Efe 2°U; Zb 4*=144 4«-=14 44 44 44 

ic, oft, sHMl^41 ab 8HMlSAfoi-ts_oj- S ^f-ol4. R 4 , R 5 S «4fe 44, 3€ Ml 4 744 4447-14 4 
444 44 3lMls4oit-^ SEb sDMls4°14°l#sj aH %'^44. 

5E4^ 4M1 °11 4 ^, r 2 4 444 A 4 ^#4 4: 
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444°H4, m4 1, 2 2Lfe 344. a $ b^r 4^ ^%2\<LsL, 0 44 4 64 ft 27fl4 44*114 ^44 4 

^44^ ^-f, a^r 1 44 4 644. QrNR 4^^^ - ORg 4 4. R 4 35 R5 ^ 4^ 4^4 H, 444 
4 6 ltStl 2LfeY-Z44; Yfe -C(0)-, -(CH z ) p -, -S(0) 2 -, -C(0)0-, -S0 2 NH-, -CONH-, -(CH 2 ) 
q 0-, - (CH 2 ) q NH- 5 - (CH 2 ) q S(0) r -S 4^44 ^fosf^ 4^44; pc 0 vfl^l 4 64 4^431; qfe 0 
4 64 4=r44; r £ 0, 1 Exr 2°U; Zfe 44444 4444 44 41, »Ht, 41, ^ 43] 

£4°]f£SI ^f-°14. R4. R 5 5 4^ 44fe 44, 34 44 744 44444 4444 44 4e]]s44€4 2- 
fe *Ms4444#4 ^44 *I44 ^ 44. 

24^ 431 »)1 4 fe. R 2 4 444.4k 4 ^S-4 4: 



444^4, n4 l,2£fe3°U;R 4 feH, 44444#S41 £feY-Z°H;Yfe -C(0)-, -(CH 2 ) p -, -S(0) 

2 -, -C(0)0-. -S0 2 NH-, -C0NH-, -(CH 2 ) q 0-, - (CH 2 ) q NH - 5 - (CH 2 ) q S(0) r - S 444 4 31-f- 

El 4«i44;pfe0 44 4 631 4^U;qfe0 44 4 621 ^44; r4 0, 1 £fe 24^1; Zb 44444 444 

4 44 41, 4*1 2t. 41, «f|Bf|s.41 2^ «Jh|saM*s^S =l*°W. 
£4-& 43H]4b, R 2 4 444-4 1 4 ^L!-ol4 : 



444°114,m4 0, 1, 2 £-c 34j1; R 5 ^ H, <>}W>lfS4S SfcY-Z«>H;Yfc -C(0)-, -(CH 2 ) p -, -S 
(0)z-. -C(0)0-, -S0 2 NH-, -C0NH-, -(CH 2 ) q 0-, - (CH 2 ) q NH - a A - (CH 2 ) q S(0) r -3. 4-?-44 =L^-°- 
S.^-B\ 4^4H; p^r 0 44 4 64 qb 0 44 4 64 r4 0, 1 Hfe 24^1; Zfe 44444 4 

444 44 41, 41, ^Bfls41 £fe **s*MSS«:« ^»°14. R 6 4 44H-44, $ 4 
4444 4444 44 41, 41, 3143-41, 4444:a4, 44441, 4°]t4iLl, 414^4, 414^4, 
sH^ls414a.l, 44^41 * 4|o^| o]^^ ^f-^s^El 4^4 ^ 4«!4 44 444 44« 

444^4 # ^ €4°1] 4^4 4^44^ 44^44 ^«-<i 4*11 4444 »fe4. 

mm 43H14 fe. R 2 4 444$ :/ ;;;.o| 4 : 



444 °1] 4 , R4 -c" H, 44444#S41 2Lfe Y-Z44; Yb -C(0)-, -(CH 2 ) p -, -S(0) 2 -, -C(0)0-, -SO 
2 NH-, -C0NH-, -(CH 2 ) q 0-, - (CH 2 ) q NH - ^ - (CH 2 ) q S(0) r - S. o}^o]^ ^f-o.s.«E] 4«js] ^ . pfe 0 ifl 

4 4 64 ^°U ; q^r 0 314 4 6fil 44-44; r4 o, l 3L*r 2°U; Zfe 44444 4*44 44 41, 44^, 

41, 31 31 5-41 £b S]lEH5LAl.o] #S O a Vz] zif-014. 

a4^ <$n i 4 fe, r 2 4 444^- 4 af-o] 4 : 



444°H4 m-£- l ifl4 4 64 R 4 ^ Rs^ 44 4^4^-£, H, 4444°l#sll Efe Y-Z44; Yfe 

-C(0)-, -(CH 2 ) p -, -S(0) 2 -, -C(0)0-, -S0 2 NH-, -C0NH-, -(CH 2 ) q 0-, - (CH 2 ) q NH - S -(CH 2 ) 
q S(0) r -s 4^44 ^f-i5-S4el 4^4°1; P b 0 ^114 4 64 4^4^i; q ^ 0 vfl4 4 64 ^44; 0, l £ 

24^1; z^r 44444 4444 41, 44^, 41, 4Efls.41 £^ «llEll^Afoii- s <H^ n- a L °14. R „, R 5 
5 li: 44b INI 34 MW 744 44444 4444 44 ^Efl^AM#4 £b «Mls4444-14 ^#4 
4^ 44. 

£4^4Efl°114b,R 2 4 444i ( 4 ^#0)4 
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#7] 4 414, n £ 0 tfl4 4 44 tto]5L; r£ 0 Efe H4. H 04 m£ 0 44 64 ^o]4. r °l 1*1 ^4, 

m£ 1 U14 64 ^44. Qfe -NR 4 R 5 £fe -0Rg»14. R 4 4 Rsfe 44 4^4-^3., H, 44H1441-.S.41 ^ 
Y-Z°14;Yfe -C(O)-, -<CH 2 ) p -, -S(0) 2 -, -C(0)0-, -SO z NH-, -CONH-, -(CH z ) q O-, - (CH 2 ) q NH 
- ^ - (CH 2 ) q S(0) r -S o^o^ nf-.ojg.JfEl ^q^ipfe- 0 44 4 64 4^°1 JL- qfe 0 tfl4 4 64 
4; r£ 0, 1 Ett 2*>lai; 4€444 4444 tS, 44^, 41, *N]JL41 31fe 316)1^44-1^41 zi 
f-°14. R 4 , R 5 ^ 1^ 44fe 44, 34 M14 644 44444 4444 *fl*HSA>oie^ ^#4 R 6 
4 ^i, EEfe 44444 4444 44 41 ^f-44. 

£4^ 44°fi4-&, R 2 4 444"\ 31 n-f-44: 



*7lW,„^o^l 4 44 ^^oU; m fo^l 4 64 4^44. R 4 ^H, 44444#s41 J£feY-Z°H 
;Y^r -C(0)-, -(CH 2 ) p -, -S(0) 2 -, -C(0)0-, -S0 2 NH-, -CONH-, -(CH 2 ) q O-, - (CH 2 ) q NH- 35 -( 
CH 2 ) q S(0) r -S. 4444 zif-As-«El 4^44; pfeO^ 4 64 4^4^; qfe 0 q]^] ^ 6 s; 4^44; r £ 0 . 

1 Sfc 2»U; Zfe 44444 4444 oJ-zJ_ o}v] ^ S|)EflS41 Efe «ilEflSA>ol^ S o s v S nf-ol4. R 6 

4 BL±r 4 SSI 71 4 4444 &4 ^.l-o]^. 

-N(R 4 )R 5 ^f-* 444 R 2 4 44°fl4fe, ^f-ol 444^4 4 *INS4<>1S3 

514: 



#7] 4 41 4. R 7 iflx] r h zj>q- o.s, 4^ 41 EE^r ^£444; 444 4, R 7 4Rs; R 9 4R 10 ; Rii 4R 
12 ; £fe R 13 4 R 14 f^4 44 444 4*1] 4± 44* 44M144; £fe R 7 4 Rgf^l «f.Lf 4^0] ^o^, CONHR 
is , COOR 15 , CH 2 OR 15 £fe CFfeNR 15 (R 16 )4^; R 15 $ R 16 £ 44 4^3 ^S. H. 44444#S41 J&tt Y 
-Z44; Ytt -C(0) -, - (CH 2 ) P -. -S(0) 2 -C(0)0-, -S0 2 NH-, -CONH-, - (CH 2 ) q O-, - (CH 2 ) q NH- 
4 -(CH 2 ) q S(0) r -S 4^44 n.§-±S.^ 4<344; P tt 0 44 4 64 ^^Uiqir 0 44 4 62] 4^44; 
r4 0, 1 Sfe 2°lJl; Z-b ^l«r^44 4444 4£ 41, «Hk, 41, *M1.5L41 £tt 3l6]lS44#S41 nf-o] 

714; R 15 , R 16 U €4fe ^1, 3« 44 7^2] ^ftE]7^4 ^l^fls4< s l«si £^ «H^]s4°l 

x>ol#6l aft fl^*H; Xfe 0, S, SO, SO 2 , CH 2 , CHOR 17 NR 17 R, 7 ^ *1*3t14 ^l* 5 !^ * 
^M/}l,°11ti, -C(NH)NH 2 , -C(0)R 17 Ett -C(0)OR, 8 H^^, R ]8 ^ ^l$H|7l4 ^lftE]4 & 

* 41 SE^ 4«°i^°14)°lH; tfe 0 Sxf 1°14. 

R, , R 5 S €4fe #11, 3-44^ 2] «|6|S^ol«^ <8^« ^ Si4: 



^■714^4, R I9 ^ R 20 ^ 44 4^4^, i£-t ^o1t14 : ie^ r 19 4 Rzq ^ 44, 4i 44^14. R 2 
, ^ R 22 44 H, 44ul4 0 l#S.41 £^ Y-Z«14; Yfe- -C(0) -, - (CH 2 ) p -, -S(0) 2 -, -C(0) 

0-, -S0 2 NH-, -C0NH-, -(CH 2 ) q 0-, - (CH 2 ) q NH- ^ - (CH 2 ) q S(0) r - S. o]^-o]^_ af-o.s-?-E] 4^2]^ 
; pfe- o ifl4 4 621 ^olji; qfe o vfl4 o } 6 <q ^^oln| ; r ^ o, 1 iEfe 2°U; Z^r ^1«-El7^4 *l«r34 

»Wt, 41, «11e11s41 a^r sflElls4oms.41 ^f-^14. R 21 , R 22 S ^± 44^ 4'4 3« Ml^l 6«4 4*4 
7-14 4*44 4£ s11e11s44#sj af-# <§^£ ^£ 44. l 44 4 62] ^-t-oU ; n ^ o Ml 4 4 64 4^°1 
4. 

R, , r 5 95 4± 44fe 44, 444 z ^'- 4 *II4s4°]«3 ^f-* «^J* ^ 44: 
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av 7 i 1 <>ll 1 , m £ i ifl 1 6 3 1 ^1 4. R 23 ^ CUz OH, NRR ', C(0)NR'R £c COOR [ 1 1 1 , R 1 R > 11 ^%*\ 

o.s, ^± mil 1*31 n, «>n afe 4t!i ^i-iihi. 

R4, R 5 1 1^ 14^ 441<X 3 *)1e]]£.41#1 =§H 014. 



11 1^4, R 24 11314 1131 11, 41 3=fc 4111 if, 441, 14^, C(0)OR 25 , CH 2 OR 2 
5 , CH 2 NR 26 R 27 SL^r C(0)NHR 26 14. R 25 fe 11314 1131 11. 41, 4111, ««5-41-I-3 £ 
^|E1S41 ^f-°14. R 26 55 R 27 £ 11 ^-^^ H, 44141it3-ll JExr Y-Zll; Yfe -C(O) -, - (C 
H 2 ) p -, -S(0) 2 -, -C(0)0-, -S0 2 NH-, -CONH-, - (CH 2 ) q O-, - (CH 2 ) q NH- 55 - (CH 2 ) q S(0) r - S. 4-f- 
11 nfl-Q-S^-Ei Ajajs]^. pfe o vfl^ 4 6S | ^o]SL- q ^ 0 ifll 4 63 1^11; r£ 0, 1 2L±r 2°U; Zfe 1 

1314 1131 11, «Mt, 41, ^15)1^41 £fe si) ell sam #sll ^#14. R 26 . R 27 95 3* $ J4fe 
31 11 613 11:314 1134 *N]£41#1 nf-^. ^5L 5i4. 

441 1 11 1091 4!#1 1 llHllfe, R 4 5? Rs^l 44 °111 Y-Zl ^#11, Z7} 441 ~V' 1 
^14: 



111°114, Tfe- C(0), S, SO, SO 2 , CHOR 5£fe NR°U; R£ ^i. £tt 11314 1131 11, 41 2^ 
4111 n£ 0, 1 SEfc 214. 

£4€- l^lfe, R,55 Rsf^ 44 ojAjvg. Y-Z^lJl, Zl -N(R 28 )R 29 °H, R 28 * R 29 4 44 4^1^-, 1 

€37-14 1131 44111, 1414-&111, 41^4111, 1115.1, llliil £fe Aio> t o s v ?J oi4. 
R 28 55 R 29 lib 143 1^1, 51 Sir 61 *NlS41#l *811 t£ 14. 

£4€- l^lfe, R 4 55 R5^3 14 111 y-z°U, Z7\ -N(R 30 )r 31 3 ^-1-14. R 30 95 R 31 * 11 ^-^1^ 
s, ^i, 11, 1414A1, 14111, 6>oit4iL^, Aiovt, !!4iL! oh^jH. 

5£4€: iBflollAife, R 4 ^ R 5 ^2] 44 1 1£ Y - Zl ^, Z4 411 ^ 3 ^#14: 



11111, X ^ 41 4^1^, CH £^ Nl4. R 32 fe 14^, Efe 11314 1131 11, 1^1 
4j±1, 14111, 14^4111, 41^4^.1, 114-5L1 J£fc 4111 ^f-°)4. 

R4 95 Rs^3 444 Y-Zl *U. Z4 s)-«H "^X ^ ^S-°14: 



l7ll°lll, g^: 0 £^ Il3l; Tfe C(0), 0, S, SO, SO 2 , CH 2 , CH0R 17 £c NR 17 °14. R 17 £ ti, 1137^4 
1131 11, 41, 4111, -C(NH)NH 2 , -C(0)R, 8 , C(0)NH 2 £-b -C(0)0R 18 [1714, R 18 ^i, 

1137^4 1131 ^ 11, 41 afe 411114114. R 32 14t, afe 11314 1131 

11, 1414J±1, 14111, 4°1h4111, 41^411, 114H 4111 ^#14. 

R4 55 R 5 ?3 144 Y-Zl Sii, Z4 411 ^5. 3 ^f-1 4: 
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#7l4°l|4, g fe 0, 1 £fe 2<>1jI; R 32 £fe *14sl7l4 *\$$*\ £3. 44^14iL^, 44*14 

1, 4 0 1^-§M oJ-ig, 0 }nlt ? ^^, 414-SL4 afe 4141 ^f-°14. 

Zfe 44^1^x5. 2] nf-^ ^SL 44: 



#7}QW, g^r 0, 1, 2 SEfe 3°li; Tc 0, S, SO, SO z . CH 2 , CHOR 17 Efe NR 17 °14. R, 7 £ ti, *14sl7l4 
*14sH 4£ 41, 41, 4141, -C(NH)NH 2 , -C(0)R I7 , afe -C(0)0R 18 ["Wi, R 18 £ *]«:5|44 
4£ 41, 41 £fe 4141°14H4. R 32 ^ ^i, A 14t, !Efe *14£l7i4 sl^S)*] g^, o & vsa1 
4<il, 44*141, *MH^Aig^ oH^sl^. ov m ^ ^ nf-°14. 

R^ Rsf^ 444 Y-Zl ^ JtU. Z4 ^ $ ^f-°14: 



#7]^HH, R 32 *14^, £fe *14-£)7i4 *i£5)*i o s v S _ §MH^Aitl, 

4^4, 44*141, «>Mic?>jiid, sltfsgS. 4?H4, 414^ £b «Hgg°14. 



#7]q<%*\, m£ 0 £fe 1°U; R 34 , R 35 , R 36 , R 37 , R 38 , R 39 , R 40 $ R« * 44 4^^-, ^1 £fe ^rfco] 
714; 5Eb *143l 4, R 34 4 R 35 ; R 36 4 R 37 ; R 38 4 R39 ; SEfe R 40 4 R41 44 °14°1 44 &± 44* 4 
444. R 42 ^H, 44h14°1#.sL41 lEfe Y-Z<>1H; Y*r -C(O)-, -(CH 2 ) p -, -S(0) 2 -, -C(0)0-, -S0 2 N 
H-, -CONH-, - (CH z ),0-. - (CH 2 ) q NH - ^ - (CH 2 ) q S(0) r -S °l-?-<H4 zl^SLS-^ 4^£lH; pxr 0 4*1 
4 621 ^°}5L; qb 0 4*1 4 621 ^<>H; r£ 0, 1 £fe 2°}JL; Zfe *14£M4 x]t&S\x] 41, 4*1^, 4 
1, 3131:sL41 SLfe *INS*Has$S jzf-olcK 

44*14 «8=3HMfe, R42 4 444^ ^ ^*44: 



#7]*W4. u£ 0 ELfe R 43 , R 44 , R 45 , R 46 , R 47 , R 48 , R 49 R^ £ 44 4 3 3 *H 1 SE^r ^i°l 

t!4; SLb *14*fl *. R 3 4 R44 ; R45 4 R^ ; R 47 4 R48 ; £r R 49 4 Rso 44 °14°1 4^1 44* 44 
^4. R 5 , 4 H, 44h14°1#-?-41 V-L<=H; Vb -C(O)-, -(CH 2 ) p -, -S(0) 2 -, -C(0)0-, -S0 2 NH 
-, -C0NH-, - (CH 2 ) q O-, - (CH 2 ) q NH - a A - (CH 2 ) q S(0) r - 3- 0 1^<H4 nf-o.S-?-El 4^slH; pb 0 vfl4 
4 621 ^oll; qb 0 ifl4 4 621 ^^°H; r£ 0, 1 ££^r 2<>lJi : L-fr *\$S\7]^ x]$S\x] 41, 4 n l^, 4 

1, ^1e11s41 *l)Ell5L4°l#-?-41 n*44. 

Sl-Sl-Al ! 109 £) S^^^S, acf ^ ol^BollA-lt-, R 2 7} ^-^Aj'^ Si 3fl-ol4; 
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^HMH, h, i, j, k « 1* ^3 0 £-b 1°U; R 52 , R 53 , R 54 , R 55 , R 56 , R 5? _ R 5g _ R 5g . R g Uj R^ Z| 

A 433^, "ill £b ^±°]W; £fe *1431 R 52 4 R53 ; R 5 4 4 R55 ; R 56 4 R57 : SEfe R 58 4 R59 ^4 

44 °14°1 4^1 <&& €4* 44^4. R 6 o * H, aWBlAH^sg^ Sfe Y-Z«>M; Yfe -C(0) - , - (CH 2 ) p -, 
-S(0) z -, -C(0)0-. -S0 2 NH-, -CONH-, - (CH 2 ) q O-, - (CH 2 ) q NH- S - (CH 2 ) q S(0) r -S ol^<Hs! n 
f-^S^E] 4§)5l4pTr 0^*1 q=6S] ^oj 3L; qfe 0 M)4 4 6^1 ^<>M;r£-0, 1 £fe 2°1 JL; Zfe *1 43 ^ . 

4 *14sH 4£ °Ht, *}|, §11313.41 5£fe *H.s.AH#sg^ ^4°14. * 4^1*1^, R 60 °1 44^b 
4 ^f-^14: 



tf4*W4. v-& 0 J£b 1°U; R 61 , R 62 , R 63 , R 64 , R 65 , R 66 , R 57 * Rg 8 ^ 44 4*eH 0-3, ^ ^ 

i°l7-14; ar *14*H 4, R 61 4 Rs 2 ; R 63 4 Rs 4 ; R 65 4 Rse ; S R 67 4 Rs 8 ^4 44 °14°1 4^ 44# 
44^4.R 69 ^H, 44B)4°l#S°iS £feV-L<>M;Vfe -C(0)-. -(CH 2 ) p -, -S(0) 2 -, -C(0)0-. -so 2 
NH-, -C0NH-, -(CH 2 ) q 0-, - (CH 2 ) q NH- 5 - (CH 2 ) q S(0) r - S. o)^o] # ;af- 0.3-^ 4^3 nj ; p ^ 0 3] 
4 4 64 ^^oIjt; qfe o 44 4 64 ^^H; r £ o, 1 £b 2°1 3L; L£ 444714 4444 4£ 4H, 442*. 

Sj.^ 12] 44#4 £4* 44S°)H^, R 3 ol H o] 2; 

R 2 7> -Z 101 -Z 102 °U;Z 101 ol Hit -(C, -Q) -, -(C, -Q) -0- , -(C, -Ce)-C(O)-, - (C , -Q) - 
C(0)0-, - (C, -Q) -C(0) -NH-, - (C, -Q) -C(0) -N((C, -Q)) - £fe 444 *fll ^f-°14; 

z ioz 7> ^ ^l^s] 7^4 4444 af, Efe 44444 4444 £4 *-£4 «11^S4°1#^ 

nf-°14. 

44*1 is] sj-n-s-si ^4^- Z 101 °1 . C H 2 -C(0)0-, -CH 2 -C(0) -, -CH 2 - C(0) - NH, -CH 2 -C 

(O)-N(Me), -CH(Me) -C(0)0-, - (CH 2 ) 3 -C(0)0-, - CH(Me) - C(0) - NH - ^ - (CH 2 ) 3 - C(0) - NH - 2. 
°l-^<H*i -LW°-3,$-Z\ 4^4-31; Z 102 7]- ^± t d|S. N,N-4"f|!oMW8, N,N- 4 °fl 144^11, 2-31 

l-2-4°1^44°fll, asfsli, 4 3] 44 ^,N- "A 14*1) 44 ^ S 2-44h-iM d 1114»441:5L 4^44 ^ 

444 14 44#4 44 m a-i ^, r , °i 444^-- , ^r|^6 a= sr&Y^ 



4714 °ll 4, z 100 ^ ^14^7^4 ^14£l^ SS^4#1 £b ^1 45)7-14 ai^sj^i ^ 



4 'l A !o]] 4V; 4^1 44^1 R a 4^1 #*fl44 o]b HSr Fol4. 

44^1 14 44#4 s&4^ 4#s°)14fe, z 101 4 -a'- fi 44°l.v ; z 102 4 ojajs. *144 45l 1 i 0 14. 



4 ^#ol4: 






s^«v^ .<yf 0} .... o, £C ].= oH 'H4 



I^.R.ol 44^!^Y^ 



21 n-S-oi4: 
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12] m^s] a4^ R3 oi H °U; R 2 7HWts«lom ; Ri °1 sj-sM*£Xww e<\ 



19] St^q £4^ Z no °1 -^±ol 2; A7l-0<>H; Z 100 °] 0 d^S. sfl^, ^4^ Sife 

EH^dl, Z 100 £F, COOH, NO 2 , OMe, - COOMe, OCF 3 * CF 3 S. o] * ^ 44^3^^ 
€ 44 °1#3] *1«*H 3*« °J2)5L *1«£4. 

s^ai jo] a^s] 214^ o]^]Eo)j^, Z 110 ol ^±o]5L; A7\ -0-, - 0- (CR 2 ) n - C(O) - Efe -0-(CR 2 ) n - 
0-oH; „o] 44 0 ifl*l 3°U; Z 100 ol AHtS^, EflJ^M = 513)4^, EllI=44°lH5L^4^, ol^A> 

#1 * ^jqc^s ol^^l ojo] S ^3 Z 100 £ <&S, g^M. tt-S, 5}o1hsa1 

3J-*M 12] s^-M 314s oHiEoflAife, R 2 7 \ Afoi #s «^ 4°lts^^s °1^>14 Ajajsj o Js1 

s ^#°14. 

jo] ^ # o] 3:4*3. oHiEoflAi^, R 2 7 ^ -t^, sM^^ms, 44*1 s **w*ittss 

°1^°14 n*<iJLtt Qsns. 

I°l 3^-§-2] 3^4^ oMliAlfe, R, °1 4 -511^^)5)1^0] 4. 
3.44 IS] 4^-§-°] it ff ©HIH^-Mfe, m°l 2°U; a7> 0°H; R 6 °1 K°]5L; b7> 1 SE^- 2°1 D ] ; R 4 U R5 7} 42}" 

^o)4. 

^-sj-xj I2 ] ^1-0] 2:4s oHlsoiiAife, m o] o, 1 5L±= 2°1j1; R 6 °1 R 5 7 > H Sfe Y - ZoH ; Y7> ^SHf 

3tK -C(0)-, -(CH 2 ) q 0-, -(CH 2 ) q -, -(CH 2 ) q C(0)-. afe -C(0)(CH 2 ) q -(°i7lA^ .(CH 2 ) q 0-, -(CH 
2 ) q -, -(CH 2 ) q C(0)- $ -C(0)(CH 2 ) q -s) oj-fi ^jjtsa. *HHJM £fe <y-z] nf-o)| 21*1] °}2]S 

€4)°u ; Z7>^, °j2]s m& °^s. m$ ^sahssss. o d2i£ *n 

S^r °J2]S o> B ) t o)4. 
444 I2 ] ^l-o] 3:4^ oHlHoDAife, Z 4 °))1, *MH*aH«. nflS-A] o]] ig, N . nfl^ . sjsfl 34 ^, 

(t-^Al ? >^)(5>0lH^A]).4sllelc1^, syol-^-AlalSllBjC]^, (SHHlhAH] 1)3)3151^, (S>o] H ^A] ) (pfl 

WnWA. asi^, cn^HDsWeH^, ^lllsi^^i^, 4 -2]^5]c]^3isiie)c]'d, 0H4**, 

n] N . nil lo>n] ^ N,N - ^ nfl l^n] ic, N - °1 i££|^H N.N - =1 °H1°1- D 1 ^, 2,3 - c] sfo] H^l£S«c} 

o]lc, 2-sH^AlolHoH-, 3-SHH^AlHS^oHt, i^AloH^ol-t,]^, i£Al ? H^i| 0 }D|t, *fl<sH!°> 
nl i, N - ^11 - N - °11 ^ Al ofn] , ^ 4^ d)] igoVn] v a] 5l| 5] c] ^ ofl ^ oj-n] N - (2 - N,N - A "lll«>M t^] ^) 

-N-1l»Hi:, 2-N,N-£H!°Ht<>l)|l4 D l!r-, N-"ll-N-(N-'HI€3l*Jelfl-4- , a)oMt > 2-Jis#B]t- 
oflto>n] t , 3 -£3-|El t-SS€4Dlii, 3-°l ^14*1 = Sc 3- (2 - 4^3) %A A ^)^S^o]-n] t o] 

4. 



is] sF^-#2] a4^ «M Hi A-l -;;, m oi 2 o] ji ; r 5 y\ Y-Z<>1 H ; Y4 - c (0) - °1 a : z4 .P 1 4^, n°l o. 

1, 2 SE^ 3014. 



-*14 A ! 12] 21 £4^ oH]U ol|A|', -, R 4 7} SL^ bHIo] 31- R, ol^--<X °U; 
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A7 r 0, - N(R) - ^ -N(R)C(0) -S. ol-f-o^ =l^-o_s.^b\ -a«<sH; 
Z 111 o] _ (CH) D .AMt£M- (CH 2 ) n -°U; 

n°l 0 xfl^l 5<>U; 

R^J H, OH, F, CI, «1« 2 m^-MS zif-A^E] z^-SL^jijiL «m- ol-8-fi) *lft*ll°H; 

Rb7} H, CN, F, CF 3 , OCF 3 , nfll, n|^Al « ^S]S oJ.nl ic ^f*£ o^ 0 !^ nf-O-S-f Ej 44 ^-^^o_S. 

IS af-o.S^Ej 44 ^3 0.5. 17)1 £fe 27fl Hf-oll filSfl ojsjs *l«r€4. 

is] 5h^-#si <>Hm°Mfe, R^A-^m^^-^z-m^n^M. 

444 IS] a^SSj E4^ "Mli^lr, R, o] 5t-*t-^' !: 0 _A_,W_z "' $ ^-f-°14: 

-tf7H°IH, Z 100 £ <ffl2:[b] ^4"d ^ El^.^O.S oj^-oj^ Ht-CLsLJfE] #«j^4. 

IS ] ^-f-l-a] 5E4-g- «HI 'A<>ll a-1 •; ;-. R a 7\ c] A 7 r KH - C (0) - "1 »] ; A4 Z ,m! iMfefflf^l 5i 

4. 

RrOK^^V^ Ojji; 

A7> -N(R)-C(0)-N(R)-, -(CH z ) n -N(R)C(0)N(R)-, - N (R) - g -N(R)-S0 2 - 3. 0} ^ oj^j nf- 0.3.^ e| 
z ioo oiO'd^.O- , s)Hlcl^ t Eloja^, fls^i^ £fe 3-4^1 °H; 

X7} S, 0 NR(<Wi, R£ zj-zj- o.5L H Me°l 4) °1 31; 

R,4 H % FS. °jf-ol?] nf-°.£.-?-E| zj-zj- *-%qo.5.#n& SIM- *I«4I 0 H; 

R,,7l- H, F, CI, Br, NO 2 , CF 3 , 'SS, "S^M ^ °m^M^S. o]^o]# O-S-^El zj-z}- =.^31 o_g_ a]eBs] sjuj 
oj4°] ^1^014. 

SMH ISl £4^ ^MlS^lAife, R 4 7> "lltolai; m 0l !_ 2 Efe 301^. R 5 7hY-Z0U; Y7> - C (0) 0 - , - 

C(0) - 3=fe -C(0) - (CH 2 ) p -oH; Z4 4*1 -V^S, N - <S;ZJ 4*1 ^, N,N - cl ( S^4 n l ^ 3^ ^U^t^H 

-V--&ZH4. 
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€ °J^S =L§-°m, Z 10n £ F, CI, CN, "93-51 -0- (°Jfi]£ *1*=1 -C00H, -Z 105 - 

C(0)N(R) 2 , Z 105 -N(R)-C(O)-Z 20 ° , Z 105 - N(R) - S(0) 2 - Z 200 S Z 105 - N(R) - C(0) - N(R) - Z 200 3. °] -f- 

«H?i ^3^3 <d*!3 §>q- *i£*w o^si) oio, s xi^sii; z 105 7]- ^ 1^- (C, 

-Ca)°H;Z 200 °1 (C, -Q), m % -(C, -Ce)-ms. o}^*]^ =lW°SL^ °J^S af-°H; 

z iio 3 z ni ol zj-zf £|J*| o £i ^ l^ol7^, tS, *Ms.«M. COOH, CN JEtt sfl^ofl slsfl S3 3. ( 
Cj -C3) nf-olj7 ; 

A7>0, -N(R)-C(0)-N(R)-, - N(R) - C(0) - 0 - , - N (R) - £fe -N(R) -C(0) - (^H, r£ H £fe ^^Hc}-) 
°14. 

I°l mm SL^* R 4 7V °fl«olcl-. 



Jj-flH 13 3^#3 acf-g- oH)S°lHir, R 4 7> nlllolji. A 7l- -NH-°M; #7] I7flfil R a n]rol ^T-flSM, ol^H^ 

s^n ^s. mm. 

SW-q i°i mm °HlH*Hfe-, 

R, offX^ o]jl. Z 100 ol 3^, sjg^ ^t, SU^H^l, 4^1 ^ Cfo S °1^<H*I 

S^&l ^=1 °J3S. ^f-o] rfl, Z 100 £ F, CI, Br, NO 2 , «Ht, N-^*Wt, N.N-^ltS^lt, CN, °J 

SlsL *1S€ tfi, -0- (^3. *1*=] t^J) ?! ^3 ol^<H^ ^1-^-SJfBl zvzv ^^J>3 s>l+ 



z no ^ z in 01 44 ^3-4*3.. °j2i^ m^i m (c 0 - C3 ) ^1 ^ ; 

A7> -N(R) -C(0) -N(R) - , -N(R)-S(0) 2 -, N (R) - C (0) , - N (R) - 5£^ - N(R) - C(0) - 0 - 
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3^A] JS] ^4# °MlSi^^_ R 4 7> dUSoIji 17flfi] R a nVol °1tt F°14. 

IS ; 3f-t#S] SE4^ oM^^lfe, R, ol'P**- 0 li; 100 °1 °1^>*«, 3lH44°lH£4 

= 1, ^4^, ^iP4^, 5 °J#tS. o)^^ zLf-^^-E) ^«r^L ^fi-^l, Z 100 £F, C 

N, N0 2 , -C(0)H, -CONH 2 , -NHS0 2 CF 3 . *|*« £1, <$e]3, «(^S«>>^ S - 0 - (°Jsls 

Z 110 ^ z m ol 44 g«q s (Cq .C3)o]^ ; 

A7>0, -N(R)-C(0)-(CH 2 ) n -N(R)-, -C(0)-N(R)-, - N (R) - C (0) - 0 - , -N(R)-C(0)- Ett -N(R) - °1 
4. 

131 ^#3] £c}s oH]^]^^, Ra 7\ t-tHolji; R a 7VH Sfe i^]«^H; Z 110 5 Z m °1 44 
#7l*H*l R^ H 2Efe <&4°l31; n£ 44 1 ^4 6<>14. 

n m%s] 3=3* mmm$=, r, °i mqXf : t A ^ % m-°i4: 

IS] 3H]-#S1 oHIhoDa^, Z <°° o] *]£s]7iM- *1*:=14 3N°14. 

3-44 i2i aj.^g.<q £cf= oMH^Aife, Rl o^f}^ si zif-oii; 

Z'OO °] >fl^A}tf, B|SE14$1 ^ feoH 4fiS OJ^LO^ Jlf-O. S^E] °J21S *lft£ Hf-ol4. 

1^1 ^#21 314^ 4*llS4Hfe, n°] 2612.; R 6 ol H°l ^ ; m°l 1°H; r°l H R 4 ^ Rg 7> 44 ^£44. 
3^4 121 Sj-^-#S] £4^ o^e^Mfe, Ri ol 4-31^1511^014. 

SWQ 1 ifl*j H7S1 oHiE feR] oi 4-5)1^15)1^0]^ R 2 7>AH#s€ 1 toH r 3 oi 1-4H014. o^ 

4£-<i 4H34: 
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*Vs)Cf. OjB|£ <g3] ojlS^ <HXJ.<M i Hf-sH^A). %AV<g ) D))El-A^ iu1 )o)E aJXj.^ >2>^l 0 ]]°lH, oMlEflclE, A] E gfl 

^n> i j)|o]E > E}aEuflo]E[«)l: ( + ) _ Eja e ^o] e_ ( . ) . Eja e ^oj e g:^ J_*V?V oj a| ^-sj- 

#l, ^ Almoin Blla^JolE^ #^ul-AV 4 g£ d ]. D l ojoj oluj oil- ^ uojfil ^o]^^ g 

>g-^oll o H] ^ll^t-t 514. 



3fe 1 4*1 1093] ^l^i^L OJ71SJ.O! o| Asxi ^ o M 

£ iWl^r olE^ ojol 5L*V^4. oja|$ ojol ol^fe 4 e # oJ_ el^l oj oj-a^ <g *] $14. oj* o§£ 
^fl ^°J<>« «J-«H ol^fl Xll^ol t' 514. 

•';-^-<?l 1 4*1 109SJ aj^# * Ojoj oj^ $ 7>XJ oJAj-bJ ^EflS ^ $U, a ^o)l^ 4-zvoi 

^314 5.^4. 
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jh4 444 i m 109^ 44# g 44 #4, 441-4 ^eiis ^4 4£ ^4 £ 44 

4fe 444 444#4 44 44#4 i4€4. 



s.^*V 44^1 ! vfl^l 1094 44#£ 44 444 44 444 4 StU, 44 4 44 »^ 44^ #444. 

44^1 j ^ 109 o^ W a| 440] 7 ]t f4)4 444b 3-f . 4*fl 44#£ 27fl4 °]]44 o_4 4 43. #44^ 
4 44£ 444 J2-44 oj^-fij $4#(a)l : epilnj £444. ol&)4 o]]^e] i^fe 44 £44 4^4 

44 ^44 44 4* ■ft'S, 444 f-4 s]*e -@-e(^ ^ 5Ub 44444444 44 44; 4# *4, 144, 44 

-ojj^l HLfe 44 3S4£^44 f-ofl 4*11 £44 ^ &b 4-g" < y4444 4^4 £fe 4444 44; 444 4 4 
4-^44 444-2-4-444 4444 AJEM^ Hj.^ oJS o1]i^aj|. 4°-. pci^ 7J44 ? j g 5] ^nf 

4*^4 4 4 444 #444, ?1 4 44 4* 1:4, 44 44*11(4: ^144)44 44 - 44 31b 44 ELS-vySL 

a^fos*] £44« ^ 014. 434b 444-^4# 4?i 4 44 ?4 444 ^sfl 314^ nn^s- 44 

44 Jl4 4b 444b, 4*4b 444^4 ^BflS ##Al ? ]7l 44 ^44 444 .fi.^44b 44 ^ ^1 «fl 4 4 

014. a*, 43 444iL4b 44 44 44, 7 ]^, #4 £b -g-4# 4444 444 444444 sb 444 i 

\+El iHt 444 £44 44 £4^ oflu+El^sL 4443 444 ^ $i4. 



444 x ^4 logs] 44*4 1711 oiAj-si ? i^ ^Aj^. 444b 7j o-, oi^ ^ojsiloi^^ £43- - 014. 

ol^4 ^Qj^olAj^l ^ tg-gfl «o>ol ^goJoflTll ^7.1^ 0)11- 1-^, HSnJ-E^eflsl £fe 1^4 a 0 v ^i ^ 

*11 «r 5SU. zj- # ^21 7111^?] oii^El^Dl^ 4714 44 2°i ^51^1^ ^ 5^4. £ iWfe 1 Ml 

4 10921 4^-1-21 4421 ^9j^loiAj^ 014 *ti-°l i444. 

#^4 444 1 ifl*i 10921 4^#^ sua °i^^i *§ns. #7-1147-14 4°ifb 44 oi^^is-h <r sa^i. 

-g- #4^^ 44^1 1 44 10921 44«2i 4421 o] ^ ^| ^/je^ 7)4 °P^ll, « °l*2i &4«-°l a444. 

4^§4 44*1 1 ^4 10921 44#^ 2$*}% ^ 9lS= 4^14 4^4 °^1 ^ ^Efls #7fl4 ^ SZ4. «1 4fl 4°J 
7J4 ^^21 ^14^ sl^s. 44, ofl* 1-4, °d*fl 44 2^ 4 ^^^.s. ?J4 u]cil%i^ 4°14 ^114 °W1» 4 
514^ =r SlTfl aflsth 4 4^°flfe ^ 1 tflxi 10921 44#2i 4421 «l)4- °W ^ °l2l $4*°1 i444. 



4^4 44^ 1 >H4 1092I 44«* s«1b1oi^^ ^e))s. #t.(|4 ^ stu, 4 4^°ilfe 44^1 1 M14 1092I 44# 
21 4421 2HiBioi^ ^Bfl « oisi ^4^01 3L4£4. a.^o)] a^s) 44 ^ 31*1151444 «llBflso>4 
4 4^^(°ill- *4, i4 s.21^ 4-S-4 444, 4 4^21 ^214 445)4^ &^4 : E^ii. 4el4, 4 
4t, °144*«, ^4^14*1, 44^4*4, °J4^1, ^4, ^f-, oiui4a i s|4 #i e^ov*. 4^44, 444, 
44*. 4^441:, 44*4 5E^ ^11^4*), 4 4i44#^ 44^ 4, 4^44 «1 - 444 4 s^r «I|^s.o> 
4 44 44 444 44 3131^44 44 444 31^4! 4 4^-^(4-1- *4. 44 4^ ^ 444 444, 
4^4 4 444 «44 4444-b 4^4: Hl!^(b)44'd, »J!^44444 'ffl^4#4 >ffls44*4 ^^0^ 
4t-4 "£14444*4 4*, 4b444h£4#, 444#, 44*, ?m4 4442:444, 44*4 44, 4* 
[2,3-d]4444, 44*[3,4-d]4444) 5 4*4 n44°1- c -7} 5L444. 444 §114^41 af* 4444 
Tim, 4^4, 44h^4, 47J, 444, 4S -0-C(0) -, 4^44^!. *II4s44#s4-S af, 44s 444 44, 
4HS, 44, <a444 44^ a-b 4444 »M-V£ 4^44 nfo^f 3 744 ^-^^^s. 4^4 44 444 
xl444 4*11 4444. 



^44 444 44 4^ «fl^|s^MS^ (314sa}oi#4) ^f-^ m\^m ^44 ^^|sa>4#s.^S ^4 
4444. 

444 444 44 4* 44^44441-4 i4444, 4&4^s 4.V.4444 SLfe 4i44, 44 44 
4 44^ €4# 4b 4444#4 ^44 4^44. 
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44°fl 444 44 4£ 4444 ^f-4 4^4 l Mil 4 63 34^ nf-oj s]*n 44#°11 413fe 444 3431 
014. 4414 4141 41 

£l°ll 444 44 4£ 4^|S6>=ttfl zl«-4 ti^ l tflx] 4 6 3 ^fl-^i o^si] ^l-i 413fe 
444 34*1144. 

4i°ii 444 44 4^ s))e)]sa>oi# S o s v S 14471- 3 33 8°i3i nns.Q*}, »4 lii, 4^ ^fe 

44 44 44 i44fe hi _ h 0 v*j=^- ft 4^344. ^o jo)1 ^ ^ zif- afe 14 oil* #4, " (C 
o -Qj)" °Hfe 444>0 JE4334 44 443 ^# 444fe 14 431 HLfe 44 #3 444^4 £44 

4. 47] nf-oi c 0 i 14 , 01 *7i7> &34 4ei 144, 144 4fe 14 3344. 

44°fl 4-8-4 44 44 444 ^f-(i£fe 41 ^i-Hfe 44^ 4^44-13 4 l^H: ^fll) * -8-44 *3 
44#3 44#4^1^(^: 4=1 5 1,2,3,4 -^443^3.4=1)4 JE444. 

44°11 444 44 1* 44 " 44 43^4" * £4°ll ^34 237113 14 43^44 3344 3fe 444 4 

4(3 fe 3fe4 4435- £444): Ala, Arg, Asn, Asp, Cys, Cys-Cys, Glu, Gin, His, Hyl, Hyp, He, Leu, Lys, 
Met, Phe, Pro, Ser, Thr, Trp, Tyr 1 Val. 3 - 44 43ii444 44 fe 44 - (n4 l4 7j-f) £fe «114- (n4 

24 14) 43^44 443 NH 2 - (C(X) 2 ) n -C00H3 44#(334, xfe 44 413^=-, 4"«fl 443 414<i 
a]*l| 434 E| ^ 4344)4 H l - 14 43^43 <*fe 444 434, °H *ll43fe 14 434: 

*Foi=^.ai=^^, i£if?i, 4-4°lt-5fl4444, p - (2-4=4)444, t-M^ll, 44 -is «i 4 444, p 
- (3-3331)444 P - (4-3331)444, a -43t4±43=4, 4344, N,N- EllH4°111433^ -3 
—3 4, N- D 114 - 444, N - ifl 4 - #34, N - "II 1 - #f-44, 3# - 41 #3 4, a - o> D l i^-Ei a 4, 3# - 4144 
4, .2.234, a -4 n lii 0 l4i4El3A> i p _<g-44, v -43^334, 5 -43^43134, 12-43 t:Et-1)4ic4, 
2-43^44-2-4444 4 1 4*3 4^1, 4*1 41 1±4 4414334 44144 4^4 

44°11 444 44 44 443 43 3^= 34*llfe " 34334 3433 434" sl^ " 13 s 344" 1-2.3. 4 
^44. ^-1 4714 °]» 4^ 43 44°fl 3*fl 4^^ °]S= 44 °143 ^14^1» £tf*Rr. ^14 7>^4 
s 4sfl 443 44?l°fl7fl 471 4713 »H4 4^-£ ^144 4 5tU4 itB *1«:^4 7J4°ll^, 44 
°1 *i«.*H7> 4^^^s- 4^44. °15-14 ^14<H1 tfl4 ^3fe 4*11 44°)1 ^sl ^13<H 4^/Sl^4 4 WW 3 
*11 sai^4. oflAi ^<Lg. X**?} 444 g°l ^14444:, ^144^1^ 4^4: 44 ^4 

(zl 4««7> ^lft^ ^51 SlfeOl, i» #4. CF 3 °]4), 44*1 =lW(=i *W7\ ^144 4£ 91^}, »4, OCF 3 

014), 45.^1 5E^ 4S. Zlf-(F, Cl, Br, I), 4°1^44 MHS, 44i, CN, COH, COOH, 4 D li^, N-444 n l^ 5£ 
^N,N-^4S4^]iiH7lAi > nf-ol ^Iftl ^51 ja4), o|>it|s[-c(0) -0RH714, R*, *4, ^14 
4 4 safe 44, 41 43 ^f-°14)], 4!(*144 4 4fe 44°1 7>4 44344) 35 4441(^144 4 514). 



£ 413 44#^ 4-«41^ ^4 Si4. <>!-& 4-^4^^ 4^^^fe, 14^^ 4^ 

oil 143°J 4 U J!^ EISA] 714^113 3^M1 7143 5H4. °1^4 44s 4*fl, °1# 44-i-^ 4^4, 4^11-^ ^-4 
7^4^, ^4^44 44. 14*. 4e 14^^ 4^, 44 ^ 3 44*, *\%$ 4 141^ 44. *1 1*/^^ 
4*11, 44 34, ^44 ?-)14, 13^43 4?1 ^4 4°13^^^s. 4^4 14^^ 4°B. -1^. as4-444(C 
row-Fukase) *-T^ (POEMS), 444*. 7Pj-^ 4if#«. E2^, 34 144^5^ Ml 4. 5i 4^14 4 
4*, 344 44* 44 444 44 44*. 2fe t4 4^4 44 <S^4 4^ 4»g 4^1i ifl4 4^^1s3 

441 4 514. £4, 4-S: *3 c l ^ 441-fr ^"^ *4, 4^ 44*. 4441 (von Hippel Lindau disea 

se), 2:1^ 4 U 4*3 A ^ 44 1:4, 444 4^^(^*l. -^eil4ji1) ^ 4*r°l# : & , d. 44 4db *4S 
(444 - E14J14 *4-Z) ^ 44 44 114 ^ as 4fe 4i 413 1444]°)] <414 *4^ls4 444 4 51 
fefifl. 3fe 434 114 44 5/3fe 1443 3*«4fe 14 ^ls.3 *34 1^-S 43 m-S-44. 



£4. 41: *3 11 44#^ 44, 44 4 11, 44, 44, 44144, 44 1 431 = 34 4«,34.1 41*, 
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4£ 44^ *\ 44 43 -2.^, 4# £fe *l<ihSi* H £fe sf 44, £ S i i L *. 4^ 

4 ^HM**. S 14 ^MMJ 4*1, -fr*. "S*. £fc 4* 44°1 ^^SfTfl 444^ 71 e|- 

l^Ml^i 4 814. 4t#£ £4, ^« Uls 4* ?14 *fl£4 «me^4 41 
* ^44^ #ej|(c| : 4^ ^-e-^, ^ Ej^i «la^fes| 4-8-1 3°14. VEGF ^ 

4^ 44 ^ 4^44 4^ <34^ 4^* ^4444. * 4^ £4^ * ^«S(IBD) ^ £M4 4 

4 4<>111- *ls4^1 4-8-4 3°14. 



VEGF^r °1?H f 4 = 4^ 47J4 tgAjo} -goiol e)^ 3} o. s ^4 f 4^ ^4 <?144-b 3°fl4 

4444. 4*11^, 714 4*r4 ^4 °J*}sl 44°14 ^4 44=1^ 14 444 444 VEGF ^4 »4 
^ «fl7j|5|fe 5J o.s i°]4. 4°lE4°l VEGF ^4 4444. ^l^if^S 44^1 2h*H14 VEGF4 

4*147)1 44 3^71 nfl&ol]. 734 s]^a > afe o.s. VEGFA^PF 444 44*171^ 

4-471 £44 434 4^14 44. 14 ^44 44, 444 44, £44 3*114 at 3 4*H£4 44 
4#4 44-44)^ 4514 njEgji oi4*v 4^ ^4 ^ o.^ -4 ^Ai7j - 0,4. 44A it VEGF- "11 7fl 
€ 44 °1 °lir *S443 43* *14 3413 433°J 4°J°1 € 4 SI 4. 



£ tifl olAl EflHV ^ Hfl^Ajol 14^AJ 4^ o^aajolyl nfi^ofl, £ 4^0] 3.3 44«-4 °J4^^1 « 4 °d 

7fl s^i -^-§-44. 



4714 4°fll-*- KDR/VEGFR - 2 Fit - WEGFR- 1 ^/SE^ TIE -2 Els^J 414^4- 4^4 4<a];g Els4 

714^1 ^ofl Slsfl 44 ^£ nfl7{|3£)^ Tj^S. oflAj-^4 oil- E]S4 714^21 ^^1^1^ o.s^, 4^1 1^4 

^•flS] ^*J* Sl^l^lfe^, alfe a 0 v 7 i 14^^ £^ W Adi4 ^*1 ^§}£)7l nflS-ol 

4. Eis4 ?14»H1 tfl4 4^^°fl e7l4<^, £ Hr^s] 4^ 44#-&, 1 4^^^1 els.4 ?14^1 ^^l^|7> 
SZfe ^4-8-* 3)^sM ?lfe 4-8-^ 44. 4^ 4^-«--8r a*. FGFR, PDGFR, 

c-Met ^ IGF- 1 -Rfil 4^4 ^^iMl°14. °1* ^r-g-^1 ?14*)l*r 4* 4°H1^1 14^^ ^ 4f^ ^-8-* ^1^ 
£^ 4^^^s *?uis ^ aZ^hs, oii-s] ^^14 4«ii4 ^ 



Tie - 2 (TEK) ^4 14^^ 4^, i» «^ ^4^^, ^fl ^ ^ , ^4 « 4^^4 4€4, 3ie°ll 4 
34 ^s] Afli 4^1^ ^r-g-^11 El^4 7l 4^ Tji^o, 4 ^ € oi4 Tie-2fe Jl4^1 el4H[i: ^4^1 47>°J44 
4-8-4 4^-sfe 44^-i°Hl€i(" Angi" )14 S*^l e!4^[°il: 44ii°l 0 ll'!i2(" An g 2" ) 

] ¥^4 31 i44 ^r-8-^11 Els4 ?14^)1°14. Tie-2 ^ °H e!4^ 44* 44£ ^ ^^^d4^ s 
44 14, oife Tie-2 ^1^4^-S- ^l D J47ll ^4^1 ^ Ai4^ ^o] xfl S ^. ^^s] ^^4 7flaa v 0)1 

°14^ 3! -fr *Hsfl£-4. « 5L C I^ Angl el 4^011 3] 4 Tie -2 714*11^1 4^°1, ^llsfr 14sl ^1^^. ^4 * ^ 
4 3 «4 >i#43i 4*^* 4£^171^eii ^4 s]3i xi^i^fl x-fli^ 5j 43:4^-4 ^^^i°J <?14°1 

2l4^r 514 ^l^l*fl^4. 14^ 51 <8 4^°1M1 i^^S ^!^E)fe, Ang2<>ll 214 Tie-2 47K144 ^^1 £fe 

Tie-25) Angi 4^ 47llfe 14 ^4 ^4#sl 4^-fr 471a]?i, ^*i 4^14<>)1 vfl^sl 

M]1L% Al-rtAll -f -^-£14, ol e] 4 iL4 4^*^. ^ 0 l A o^ 4421 Tie-2 £l4H(An g 3 % Ang 

4)4 *l^°il iilElSJ^^, 44 Jl^^I * l*J"2j 4x1 CLioloflElo] f%Q ]s _ ^e]jaB|^(heterooligomerization) 4 

n~4 "is ?l 4 °l#£l 4^ ^44 °J^51a171 «fl^oi4. 44a-i, f 4^^ ^1^-4^ ^HI^sa-I Tie . 2 s!4h-4 
-8-^1 4s44# smos_ 4^ 7^4 cd aj^s]^ 7 14*ll ^^)] ^J4°l 4^-^44. 



Tie-2^1 7>4^ ^lisi 5L^1°](" ExTek" )4 44 44 443=4 °H4 sll ^i 0 l £t ^ 44-4i D fl7fl4 ^s) 1 
44M4 44 1471121 Aj44 451)^71^ 4** 14 X14. 4^44^^ 4^i m, 4^14«^14 ExTekl- 
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mg/ml 344 '3343b 3£ 334 444 &3 7 44 10<a *4 434 <r 44. °1* 14b 47^4 

3433 Tie-2 3^43 ^Sfi] 431- 4 44 &4b 34 444^4. ExTex4 44 3# Tie - 

2 34 44^ oh 4^ ^tts. 3344 ^ su/jsum- 444- 433 T ie -2# 4b »w§ nns. 3^ 

4* 33 4 « 4 514. 



3b4, Tie-2 443 444 44 2-43, 4434 44 443 143 43 tri 443 443$*b4, 3 
b Jf 344 4443433 344 4344. 334 44£ Tie-24 443^3 4433 33 ofl £444b 7^ 
444^4. 433 434 343 Tie-2# 4343b $ 1-4434 44 ^jnflAj 7 ]ig ^VoflSf £443 ^-3344. 

444, Tie-2 3444 °134 44* ;Wrb4 7)4 4344 1443 444 4444. 

it 3*4^ 3444 44 34 434 34:* 514. 4, °1# 444£ 433 71444 34 4^4 
33^34 2344. 4 433 44/H44-4 5. 3 £4 344 44^433 433 3441- 3444. 

**\, o]& 444£ KDR/FLK - l/VEGFR-2 33-4 7] 44 3 434 433-°5- 3444. 4 433 43 44#4 
SE4, Fit - 1 /VEGFR - 1 , Fit - 4/VEGFR - 3, Tie - 1 , Tie - 2, FGFR, PDGFR, IGF - 1R, c - Met, Src - 4^ A 4*1 
(4: Lck, hck, fgr, Src, fyn, yes f-)4 4£ 444 E]S^1 4443 4^4 3444. 443 4 433 
444£- 43- <^34 4?- ^7l *l«84 ?J2.4 344 4b PRC, MAP 344, erk, CDKs, Plk - 1 Sb Raf- 1 

44/ssi)i!.4 344* 443 34444. ^f-34 433 71444 44 4 433 9J43 5^43 3:^-4 433* 

44 SU, 444(<r, R,,R 2 ,R,,A S * 1) * 34 42 4443 #4, 4 * 414 4433-2-S.3 2| 

3434 ^ 44. £4, 44*3 44#4 444 433 344 ^4 m-i fi.** Sfl4. 



^1- 4^lAifi4. ^4^ ^4 4*<H kdr 7i4^fl^ 

4-8-4b <^7i^4. o]E^ KDR ElS^l 7] 4^11 FLK- 1 714^1, NYK 714^1 SEb 

VEGFR- 2 714^1^4 4^1 ^£ %14. 1*^ ^4 -45. °J4(VEGF) Et: £4€- ^4S(<^1 

: VEGF-C, VEGF-D, VEGF - E £r HIV Tat ^«l^)7r t4 A j i|4 4a *i *<^?1 KDR ^S-S 714^1 

^-M14 KDR Els^i ?1 44 7]- 443 snath "l^tb KDR Els^l ?144 ^, 14^1 f-4^ 

-S-44 14^* *4« 1^-s^-El 4^^ ^-4 4s. ol*«-o.s^. ^ ^4 ^^44. 
4-§- °^<H44. ^-444, 4£4 «4 ^-4^ *4°1 ^^-4 234 714H: A ^ 44) 43 ifls| 

# 7>s4sb ^43?J £4 »a- *^Aisg^s.^. 7ltfl$4 °Jt4 ^4* -frtt^ia ^ SI4. 4^ 

* *4^l7lb ^^.s <^714^, KDR 4^4 ifl4 °la14 ^ 4-g- ^, KDR Els.4 7144 4^°1 ^43^, 14^ 
4=1 4£3 f=4 ^ 44^4°1 ^^4^ 14°1 1^44. 4^4 h14h ^H-i- 44^l7l7l4, KDR hIs.4 
7144 ^r-8-44 m m$ e)4H 44471714, ^-§-4 ^1^444 °J4 4^1 4-8-* #4 4*1^4. KDR 
e]s4 71443 ii ^44717-14(471 Jl^3 ojaj.^ ^^a}^) ^ o)<>\ t\? r 4^%* 4*fl4 

r 714 7] 4 4 34, KDR El^4 7144 °444°-3*1 [42: D. Mukhopedhyay et al., Cancer Res. 

58:1278- 1284(1998) ^ °H °J44 42-£-4], ^4^ 44 ^4 4M4 444 -ai. 4* ^ 4^51 
^ 34, 3 «4*j^ 444 ^14 ^ 21^447^ ^ 44. 



4 4^3 4444 4443 4 ^f-fr, Fit - 1 3^-4 4 4-^1 4 A j(Fit- 1 3^4 7)4^1^ VEGFR - 1 35-4 344 
S3 4% 1 34£ 44) 443 34334 ^44 KDR 3^4 344 3443b 434 43 jl 44. K 
DR 3^4 3443 Fit - 1 3s. 4 344 a.^ KDR 3^.4 344 ^-8-44 Fit - 1 3s_4 344 444 444 
44 VEGF 444 34 43444. 434 4 433 4t34 44#^, 343 434 34^4 sjaj #^4344 
714 444 3^4 344(4: Fit- i)(3b 433 434 34^4 34 43433s 44)b 34434 4b 4 
43 VEGF-444 3S4 344(KDR)3 434 34433 444 4444. 443, 334 43^s, ---34 4 
43 3 4434 4444 343 3 £-4 344 34 434 434 43334. 



- 35 - 



^7fls-*| S-2Q02 - 0063854 



4 «*«M 434, 4 43 £ 443 i Ml 4 1093 444 ^3 44 333 3^.43 41443 -H-jl^* 44°H 

Tfl ^34fe 5!* 3443, 3 34 MlTtl^i 431 34*1] 44* 4^* ^44. 

■ #a|4 343-37)14 W 5^ ■ 434 fM4 D fl 7 ))^ £ o]o} ^ g:^ ^o] qo]^ 

g).q oi ^ ^i 7]i4^1^ «3°)] 443fe 41 afe 7 14 4#343 £4 ^33 144 ^ 3143 

14 4334. o]z]$- cfajj^ 7]^^ oiH- ^ cj-aj)^ El^A] ^xfl 5fe £3H 33/S51R4 343<g ^ Si 

4. 

*jsU 44-fe *#S ^ 4^3, 44343^ x-fHf., «|« i-4, 4^ *# £fe °H4-§- *#34. £L4 43343 

fe. a^fe 4334. 



" 3^43 -frW £ -8-71 143 3*3* 43AS >Efe oj^Al^l^q. £^ 334 343 4 7 r 4 34 

*44 33t ^£3 as 4433^. 443 i ^3 10931 441- ^ 334 4413 4 343 ^413 434. 
3.S-43 -frS:^ £4, 333A5L 4^4 4H ^ 514. 3^-43 as ^-Jl& 4£ £4°) H7i ^ 34, 3-§-4^4 
4-b 44, 44 **£ ^ 434fe 44°1) 444 334. ^-33 443 34, 3<§-43 4Jl4£ 43 £43 ^4 
433 ^34 « 0 v^o,i <nq - 



4 433 4^* 434 7i4^ii - n fl7M 14, #4, -*7i 4-^-4 144 *is.*Kr*n 443-4. 4 4333, °i 

34 gqg 343-3714 44£ 44344 *4 14*§4 43, ^* se^ 444 34* 4444. 4 

» 14, 334 44£ * 7}4 343 ?))<#, oill- 4^ 4^ ^ofl °j4 0)7^ 34, ^^l(Mooren) 

44^oj ^ m^«g^ ^ jfttf. o}^^. n]^^ 7n v^ i ^s. (Lyme's disease), Jfl«*. 2« 

13 ^, sfe 4* ifltf i^. 4t ^^1^* 4°l£ ; |i, fl*. 4^14^4^ 2^ 44#^4°ls^°l1 
43; 14^3 4°i oil* #4, $ ^ 44^, 44 44^, 4^)H^ ^ 43; 33 4°fl, «4* *4, 

4 ; S-^4*, 44i 44^ 444^ 71^3 4^#H; 34^ $ 44, 4* i-4, 4^-#^, 34^, 

44, 43-44, 44 4^2i£ -Hri\ -4^^(0sler- Weber -Rendu disease), 43 #43 4] 44, 

43, 4 44, ^3, 444, 44, 34i^ ^fs] 3*3/4^43 44, ^1* #4, 443 4 

4, 43 44^1 4 <§, 44^, #3 4 41, a*Hi. 44^ ^3 44^, #44^, 443 4 ^3 °1 
3 7i^f<y ^ SI4. 344 4^4 ?]4^ll-i7fl^ 44°11^ £4, ^4 314 41, #44*. #43*. ^4-4^4 
44#1^ 4 # 4«>14 3.444. 4 tt'S^ 4^°fl ^«fl 4^ 7)4^1 - "1711 € 44°flfe 4 

4* 4 44 43 °l^si o>4 ^ ft> ^ - $ ^-hv «i - a, ^^^^j ^4<g, #44 4447^, 

i£4^, 4^^^, S3, 34, 43 44 44 *IM*|* 41 44^. ^47 r = a 1 (Stargardt's disease) 4 
SHI (Eales disease) °1 3444. 



^ ^fi) 44#^ ^4, 4^111-3 4"J)7J4^ ; ^ ^4^, ^13^ ^ 3^^ ^1^^ ^^4 7 E v_o. 
4421 4444. 

^ 4^21 44#^- 214, 4 4?! 3-7-, m 1-4, f-4, 4f^3, <>1« 4# S #4#), 444#, «&e4 
f-, 43443*, 21 43 -f-4(4S1 S 33* 34), *4-4£4 44 34 4tr 51 43 44*3 3s 
41 4-8-44. 

4 433 44-1-^ S4, HS-f-^M (POEMS) 4 4ix.3 14, 41* #4 4M14, 4^13 44* S 3 
4343 3fii 4^-44. 



Src, Tec, Jak, Map, Csk, NFkB ^ Syk 71113 34^1^- £3 7]^ 3b3°fl ^3 3*!"# 7V4. Src Tfl^ofl^ 

*I3, Fyn, Lck, Fgr, Fes, Lyn, Src, Yrk, Fyk, Yes, Hck 95 Blk7 r 3444. Syk 7fl4°fl^ 43, Zap4 Syk43 
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£444. TEC n^$= Tec, Btk, Rlk 5? Itk4 £444. Janus 7)142] ?M*\]^ v^3\ 44*l]-f SS«f^ 
4o] £ 7j ^ o]^ ^S^l 4*144. Tec 7)142] ?14*|] ^4°d BTK 2} ITK7]- £2]^4»iH t 

ojxi^ qq± 44 *H4, ^Wl 21*11 °lfr§- s^sfe ^J^l *m43 <is 444 53 4 §14. c 

sk 7)11°)]^ ?J4 Csk4 Chk7> 3.4^4. ?14^1 RIP, IRAK - 1, IRAK -2, NIK, P 38 MAP 714*11, Jnk, IKK - 1 ^ 
IKK-2fe 4°1<=.4 TNF ^ IL- Hi 4)^b *1^4 ^%5L<Q %SL4 4<*)44. oil; 7}i}4 ^2) 44 

oj#£ 24^1^ Mo], sW^i j 109 <^ ^-f- °1a]44 4*1*1 ?U, 144 

uj sfll^4 sJS^ 44 ^S4fei 4-g-fi}. -S^a^i^i 7 144 ^ $14. t ^l£, B-^li, «14 Aji, 4*44 ^ 

JLf^S] JE^ ol-^-O- 2^A] ? 1^ fl-§H, -JM 44#£ 4442] 144 ^l-S^Hr^] A>-g-«- 

4 $14. i*j 7l#4| tflsv 4^ cfl a^S g: fe ^oj] t|)4 cfl 714 44°-S °]4 ol 4] as 7] 4 44 

21 i44, « 7fl «>l-8- 444 o^t^s] ^-^ on 21*11 *)14£U, 7fl44 xis.4^1 *14-1 4441 -b s.4Slfe 4§s 

^El 42]4 ?H4. 4*14 £34 4*J£ #14°11 4<*14fe ^l£°J 45^l£2] g-o)oj| Src 7l- ^.3.4 

44^ 3* °J4*11^S14. 443 1 141*1 10921 44#£ Src# S^SRr 434 44<4 , £4 #4^4, #4*44, 

4*^4 44 44414 # *d*l# *lJL*Hr*l 444 4 514. 



4^21 714^71- 4<?4 4*i4°d 3 <is °d#sl^4. $41*1 £403^1 5 42] itk 714*I| ^f)3°fl*i 

°13).Abl 4*142] Q+dft^q £o] BCR(«4t3]4 2j^|)sL2] d4c-Kit EfeEGFR4 44 3-^1*42] 44, 

#3<S°1 (4: Met) a 9in, °ll-4 -fr**MH *4 444 ^*3«-3. 44*l?l^r4r 24£4 4«! ; i 0 l 4*J4 

4. 714 *<8=«>H*r. 47}£B] SLfe ^*Bl 51^-H/^^- 9J4 ^"jL^-g-oil filsfl ^oj- ^ 4 Vol ^^4. src - 711 

-a 714^11 *d*l^^s *Ht ^1^ ^#o.a«| *7j-Ai7i ji, 4^14 4*«°14 

€°H 2i*ii #°M^°1 « ^ 5H4. °1» ^^€4 ^ai^ 714^1 «.s^, 4*^1 3*ll* ^ 514. 

1^ ^11^4^ FGF Sj/SHr PDGF-^^!^ ^tte ^ ^s) ^lli #^1 4^4 ^S°l 9X4: ^ «4. ^«0M)^^ 
21 FGFR, PDGFR, IGFI-R ^ c-Met2l eRV^ 4^-8: =5. - 14«J^^ol^, 14«J^ 4^ 21^^ ^^-i- f^7j-Al 
?14. FGFr, PDGFr, c-Met IGF1 - R 714*11 f-^* 711*21 0.5. 2.^ 2:^4°! ^^Alflfe o]^ q 
*llAl7l^cll a^-ojir ^ $14. 444, ^ A o V 3°l7l4 Hl^4^?l c-kit, c-met, c-fms, src EG 

Fr, erbB2, erbB4, BCR - Abl, PDGFr, FGFr, IGF1 - R ^ 714 ^-g-*fl 2^ ^ss^ e1s.a} 44^1 

* 44*1 1 10921 4*J-#°1 4^ ^ ^!^#^ ^ ^4* *m*>fe^ ^ ^4. 



4^sl >|5l4^ ^4(«^1# l-'S, Ji^ 14 <f 4 ^ 4°1, 4^1 fr43^ 4^^, ^21 14^1^s 

°J4^, ^ 4^111-^ * D Ji^4*)°ll4fe, ^21 4*J°1 *l^^<a «4*J^ 4^9^ 44*1 S*j44. S^^eIh 
^4 9J4^ f^, 22loi4 oifii- <^44 ^ 43-*] m 0 ll-2l 4-8-4^ 4|3l Aja fo]^ ^afl 

ElS^] 7l4*ll(o)l: KDRA/EGFR - 2, Fit - 1 /VEGFR - 1 , Tie - 2/Tek ^ Tie)^ "4)3| A|i ^4, °l-§\ -&4 ^ 

^S* 71^4 1474121 ^40)] ^^^olcl-. ^4A^ SJ-^^. Ul)7ll4^l41 $i<>1^2l VEGF21 14 ^-4^ 
°d4 Qr'iSLS. °d*i VEGFR 714^1121 VEGF-4^°1 £4 #4 4^rfs H ^ "0-?-*. *4 ^ A J4 4#, *l°i^ 4 
VI 4-2-, 214 -T-2] S3] jjLf> ^ 71 7]^- -v-^d^, 44. ^11#, 4i^^^ 4^#, 4-?M14-^, ^°d if ^T- 
^(ARDS), 4°Hi ^ 014 4?i4 *1!4 ^ f-4 A j 4?!, ^ Jf-3^4 ^2] i^^^s <*l«fl 4^414 

44*171^ Jf# -^ofl 5a<H4 ^4 2144 4^r ^l7i ? !4. VEGF o^oflt, ^*j€ VEG 

F-C ^ VEGF - D, U A *\°}z]^^g- 4^.44 VEGF-E SEfe HIV-Tat 4 B -!l^ol VEGFR 7l4^1°l 444 44 a l 
14 f-4^ 4?1 444 44*1 7J ^-H 514. KDRAVEGFR-2 ^ Tie-2fe J&4, 2l #7l ; H4°11*1 4 

«44. °la!4 ^1421 4^4^ ^°i4 44^°U, °lfe ^4 9J4a xf44°l m 4£S- &4*l7U 

W 14^d 4*4°)1 4 Q 145-4 4 -t- S14. °l£-14 °14£ °J*ll. <>lt-^ m *i4^1i(EPCs)S »5l^l44[4^: 

J. Clin. Investig. 102:1231 - 1236(1999)]. ^ 4443.°lHfe, Tie-27f flf# -fi-z}-, 2^ ^1 "sl-Al?!^. 

^44 4 ^ S14[% V 2: Blood, 4317-4326(1997)]. 44^1, ^3] >(i 4°l^l 7]4^2] 4 i4*H 4^4 44*m 
4 51^ 44*4 1 1092I ^ 44^ °M 44#4 ^2] 4^4 ^^ai^ ^ 514. 
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Tie-24 5l4J=(Ang2)4 1^ 44^SRr 4444 " 434' 4^* 451*Rr 4444. 

^4^4 VEGF4 ^flSHH^, 434 44*14 444 444 444, VEGF £fe VEGF -43. 444 ^Wl 
^fe, 4^4 14 3^4 ^4 4i^44 4 A M 4 44[4^ : Genes and Devel. 13:1055- 1066(1999)]. 444 
•8-il 2£, Tie-2 44*11 VEGF-44 444 fM*M Slfe 4*fl4°H 44 = £-44^4)^ HLfe 4-44 

344^ 4 $14. 



44*1 j ^ 10931 441 HLfe 44 4, Hlfe 44 -fi-Jt44 444fe 4*1143 2414 4«14 44*11 

-°l]7fl£ ojf. f.^, ^- 7 l*V 44 44314 44 55 44#4 43 4^ 5l 4°11# 45-4^1 x>-g-§ ^ $1 

4. °)]« 1:4, 4 44 4444 44 m 44, 444^4 444, 4444, 4$ I 4^1 444 

#, 4444, 444 4 44 ^€4 f^4 ^444 ^ 44 *44 44; 44, 44 43 44(4]: 414 43 4 
4, aHfliES tfl ^ 4^), 4=4 55 4444 43 44, 44 4, 44, 314, 444. 44, 444, 444, ^ 
44, 4±4, 4344 55 444, 51 it 44 #4(4«>S 51 « = 51 44o«4 4344 1^44 444 
44, 44 #4, 4i*44 444, 444 44*. ^.s} ^ o. £ 9J4 -g.,34 ^g^, * -H-o> t^o] 

£444. £4, 444 44*)lfe: VEGF °l)7ll^ 4^*, 4# 4 4#, <4» 44, 44 44, 444, 44 31 £ 
4 51 44 ^4 f^?(ARDS)4 434 4°1]4 4^4^-1] 444 4 44. 



4 444 44#4 s&4, 34 44#4 oil 44^1 ^--g-t ^ 5i4. 



471 * 4°lll-4 VEGF 444 (4: KDR, Fit - 1 4/2^ Tie -2) 4 444 4^4 4-3-4 44*11 44°fl 4«fi 44 

4E ^flS]^ 7j O.S. o|^4. OH- ^-g.*)) EISA] 71 i+*S!l ^^l^l^^S.^, ^-71 ^oflo] ^1^^- 04 

^1147]^, oife ^-71 4>€ 4^4 14^4 A4i7> ^*l ^4s]7l ^^014. b-o^ ^^41 7l^l°fl ^4 4«1^ 
i eTisH, ^ ^si s)-^#^, « 414^4 El jg.4 71^1 444 34°11 444 ^£ 4fe ^444 %± 



4^a) se4€- ^4°114fe, 44^,^1 ^. B jj^ 71^1 o|« i-^, Eis-Al 714^11 4^, ^14 71^1 4^ 

4 S3U4 714^1 °1 ^^l^lSA-l A}^}7] m, 471 S7H1 ^S 1?!: Q± ! tfl^l 109SI s!-^-#oi 

^1^-44. 4 4^si £4€- ^4°114fe, 4^4 7]44 4^4 9**1^1 4447] ^ 4«H44, 

47l S7H ^o]^ 404. ^ ^Al j xfl^l 10921 J^fcSj -g-£7f 7.fl^£l4. 

4 tfl^^fe, 44 ^^14 ^14-14 514: 

" ^el«H o.s 44-slfe ^" 4 4e] <g7l°l ^4 4^4 iL44Ji 4ji 47l 4 1:4. «84, "44 

4^-4, 44, 44. 44 Hlfe 47] tv. i-t 1:4, 4€-4, ^-a4. 4?1 44, "fl44-^4, <>1144€-4, P -»444 
-2-4, 45144, 4S^V, 4 = 4stv ^4^1 44<>l] 443^ 44 ^1^44. 

4^14^1 4S 



4 442] 44^^ 14 f-4^ 44, 44 4 44 444 4°fl# *ls.sl-44 44^l7l^b 44-°-?-, n 4^11^4 44 
s]7]4, £fe 2]t4 4^1 a^r 4^4(4)4 44=1^ 34°llfe 4*1143 Ml°fl £4=14 44 44°Ht1] ^4* 
4 44. 41- 4414 44#4, 44 44#s4 ^ 3447fl 4*^4€ 4^143 24 #s 44°ll7il ^44 4 4 
4. ^£.43 -°ra.44 44s, 4344 144 A 5, 443^ 4°fl4 4^, 44, VEGF- 444 f-4-4 44 5l/£fe 
VEGF -4^4 4144 i4444 4444fenfl ^ sv ^#(1-)^ 4344. 4 444 441 44 51 4 

^4 7l#-fr 4-g- u>7^-f ^ 44[4^: " Remington's Pharmaceutical Sciences" , Mack Publishing Co., 

Easton, PA, latest edition] . 
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^ 7j5L 

34* ^ %s.<Hi=, 4* #13, 734, 44, ^ 3^4, s=fc # e^, s|*K ^4 S4 

£44 ^^^oi^vfl.^^tfl. 4 7 o v ^, HlMl SLfe 4H) 44« ^44 nl^^ 44 ^1 4 44. 

£4^ 4C 4*11 44#* 34 ¥^ ^ ^H, 4* S3. 4*1 441-1- dli £fe *1^ 4#*J m± 
s. Jf# 444 4^ 4°14 ^ 514. 

a*. 9=** 4# 34 ^4 4* vflal 4]3L-JH3 ^44 5]i#o.S 4*14 4 514. 

4 4*143 243 n 4*1171- 4^. 4« S4, -S-^fl , 4^, 421*8 **. -fr 

4, ? ,J#4, SLfe 21*11 *i£* 514. 

ol£*1, £ 1HH 444 4-8-^1-7] 34 4*143 #^ 4*1143 "is 4-§-« 4 oj^ ^s. 7}? 

*fe Si* #4*171 -b ^^14 Jia^f- 3.44^ 44 oltfs] -flel^al^s. *]-§-=) ^ 4*1) » 4-8-*M *43°J 4 
^ O.S. *illj44 ^ 514. 344 *fl*J£ 4^4 ^ TJS.ofl 4^44. 

^4 o] ^-f ojfe, ^ ^tg a} 44s 44 404 4^31 47,) -v. ;g5}43 o. S £444 elf t^ t3i 

-8-^ (Hanks 's solution), £fe A M 3<3^ 4*2M4 *<8aM2 <r 44. ^34 ¥^2} ^-f^fe, 444 

4«H a^tfr ^4*1-1- £ 3i]*H 4444. 0^4 U^Mfe ^3.2.3. 4*1 **13<H 514. 



7J4 f-^si ^^fe, 44 44#* 4*fl *»H Vt3 ^^is *)-8-s]^ 4*114 sffis^, 4*11 4 
4«-* -8-4" *MI ^4*14 514. °1^4 €■ *1S4^4 4fe 4421 34 ^i- 34 *j 

*0. 44, 4213, 4iM, ^^1, a]^4, ^5], ^bj-^i ^i^4a]^ ^ 51^] sfl -4 4^4 

q ms= m ^ s^^, ^5^^ *^*-a- ^-^4?! 4*, tj^i 44 

Silt 4* 4li 7>? ^el4^ ^^11 mfe -a-^* ^t^s^l ^s.* ^ 514. 3 W ^S^lfe 

^1, *^^1, «4# ^rHSS, #el»* 5.4^: "3-; Itss ^1^1, i« 4^ 

^ 3*. € ^-4 ^4H, s47>?ve ^, itsa, 401^4^1 = 3.1^1 Itsa, 4^1- 44^H 
f-5]Hm4t-el£(PVP)<>14. ^-^°11 44, 7fal4S i-e]ui^ sHHi£, 4* £ 
fe oi4 <g (ofl : 4^f- ^7l4«lH) -1-21 ^^|« 7>«- ^£ 514. 



4o 1; g «qog ^44 3114^4 ^11^44. °1# 21401, 01-4^4 ^_ t3, #^«1^ 4*^^. 4il-f ^. #2lil^ # 
Hl# 5/3^ °l^sfHl4, ^71 -S--5-1, « *\W -8-71 -8-nJ £b ^21^ 444 ^ 5]^ ^ 

* 4-g-t ^ 514. *^ Sl-'t-g- *^2l 40I-4 ^44 ^^jSl-714 ^°J47l 214^ <*g_ ^ o>^. # g:^ 40,^ 

i 44 ^ 514. 



7343 Ai-44 4 51^ 4^14^1 ^ll^loll^ ^4ll^s 4^ ^ - 5 (push - fit) ^-^^1 £-4 4M4 ^_444 4 
^(oJ: #eMlt- SEfe #ull-)s 4^ ^^21 °J44 7^44 £444. 01^4 ^ .5 447^ 4^ ^44 4 
421 ^^11, 4-S- f-21 ^/HLfe 4ia Sfe nfzufl^ iE)i4siioiE 4^ 444 * o,o] S «HsM4 * 

44^ tfrtt 514. 7 u V4^ H 14 fei ^44 344 0^ ^4 OO d _ 444 g:^ ojj^ t 

s]olll?! -^el-t«ll -§-sB £b *J4Am 4 514. 54 ^^11- 44 <rS. 514. ^4 ^47l 214 £& o) 
s^4 4^011 2^ 44 401^ o.s ^711 ail 4 44. 
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£<g ^4 3 0.0,1^, £ ^o)] 44*1 4-g-s}7l 34 44#-8-, 344 4^44 m 14, ^t££^i^£lt 
^#^#^2.3.4] 4, ^#SSEflEH}#^S.oll^, al444£ Hlfe 714 344 7)^11- A|~g-sH, 7>44 HLfe 

o)Hs# 4^ &4£ ^Efls 434711 4444. 444 1°!^ 44 fe 7j 44 44 4 

44?l 44 t«# *fl^4^iM 4^4 ^ 44. 43) 44-14 £4 £414 344 Jf£ 71^(0)1; HLfe 3 

4)# A-B-si-fe. i» 14, # o d7i sife 7fi ^7H4 A>-g-^7] 44 ^4£4 $ mm 4 
m. 



4*n 44i^ 4^4, °\m t-4, 34 ^4 s&fe 44 ^<a*vo^ j^^s 4^^ 4 si4. ^4-8- ^ 

^ ?4 44*i $-4 £fe 41444 4^ ^Efl# m 4 si*-, mm, 434*11 ^4 1-4 4m 
m 444 4= 44. 



^^-§- 4*143 m°\}$= 4^ IN 4 4^ ^^sj ^ ^4 i^4. jf-^ia, 4^ ^^5] 3 
344 £<g# ^£ ta4*)ls4 4^ °14. aj^fc $x]s§ -g-nfl E ^ aWflfe 444 f-s] 44 
Sfe 41! -|-3H)o1;e £ i= s3^344°1h f-4 4 A 3 344 o^^h, 3i#3 £444. 4^4 4^4-8- 44 
4fe 44*14 ^£t ^7M?1^ #4, 1:4, 4^4 443°)14 lf£2, #Hll- SEfe ^iSM 444 ^ Si 

4. °JS1S, ^"71 -g-^fil ^-§-*fl ^*fl -g-SflSl- ^7M7lfe 44 SE 



fe. ^ ^l^^t 4= 5M. 

-8-71 «■ ola]<Hl£, #sfl t|3L ^ll^SAi ^I^^J- 4 jfl4. ol^^-o.^ 

f-^-t ^ SI4(^1« #«. £^ e^ifl. 2fe ^4). 444, °fl» f^^l^ 

£4^3 l-^H* i'fi oD^^o.s.4) Efe ^ a«: 4^*1 £ ^^^4^4, tIs; 1-8- 

41* 1- ^, 7^1 l-^oi ^ xll^sl-t 4 514 



£ sF^i-ofl nfltv 4^142] 4^s] >ffl^ «tl!^), 4*4^ 47l 5 4=^ 

4* a44fe 2:-8- «fl Ai^^oi4. o]eiiv s-8-ufl ai^^^ V PD 2-8-nfl 4-^^^ SI4. VPDfe ^4 °H4# ^4 

-g-^jo)! 7l^5H uJ-S^ 3 o /ow/v ufl^ 8%w/v 7i|^l-^^ f-e]#U)|o|E g 0i gj 65 o /ow/v |j|oll|f ^g) 

1- 3004 -8- 0 -1°14. 47] VPD S-8- D ll 4^^(VPD:5W)^ ^ 5% ^ij=S._^,S. 1:1 S|4g VPDS. o]f-<>|4 

4. °ls]4 2-8-«ll 441-1- 4 -€-«fl443i, -l t\4?\, ^ 4^°1 44. €-^1, ^4 D H ^1^1 

o] ai^^ oia] -g-sii^s]- 5-^ s^iofl oi- a]xl ^0.^51 44*1 444 4 Si4. £t, afc-g-ufl ^ « o, 

71-4^^ 4^ safe tfl, oflu- 7I4 44^4 «14^ «51*'H1o1h 80 tflAi A}-g-t 4 o i31 . ^eionn 

sffl ^el#4 ^-a 371^ 7>^2]<a 4 5U o.^; 714 A S^1 ^44^4^1, 411-14, Wm'i *el4ll^ 
l-£l#4 cpfl-t 4 5|3i; 7I4 4 £fe #e1444°1h4 c Jl^S S . al . $4*1 - 014 



24, ^4 4443 44#41 t||* 714 4^* °l-8-4 4^£ 44. eli#4 4144^1 ^4 4#i ^ 
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^ *le1 H]-g-oi =tj-. ^-7>ssj is, -8-7] s^#£ *]# «S-#<§ Ajifl, <*# *l.§-43 

IHHRr ul<8 ^^|S1 Hpf^Ho 1 nflS^^« A>-g-sH ^g;*V ^ $14. 4^ 4^ ^o] oj-s]^ o.^ 4 

n ofl »| ge; ^ls]o] 514. ^<H3 443 ^RHl 444, 4*fl ^ 4*1 10 

0 OJ >8#*144. SlS^ ^l^fil 443 Oj^^c,] o^sM^l 2)4 Jf 

71-2] #4* Ol-g-t-t Si 4. 



44^, °J^tt, 4* 4, -frE*. €44 S *4*fl(<i: «5l^im^l ^#)4 £4=134, 

4 l>^o, 4-0, o_ 7] «4 440^ 40)^40] oj o S xi 4^4 ^ $14. SHAKOS, 

91^ <S4, 44, 4^4, 4^4, 4aE}aA Vj ^44 -_o_ ^44*! 4 oHl T^S]^ ^ 4^°1 44 <g 

^14 ^ $24. ^ 4£4fe 43 ^71 ^ a.4 SL^r 714 WW #»1H4 J±4 7>-8-^°J 3*4 $14. 

£ ^^HH 4-8-47I 4*143 a^ilfc. *>3 A <3£°1 °13 3# 43* ^*>7l°H 4iL4 <$<ls. 443 

<H 5flfe a^*oi a.4 ^313 O-S, *]iEL43 -fri^ia tfl^sl 7i#°] 

* 4447lb31 4*110:4. -fri^ 13£ ^ £43 ^fisHTil ^el ^3sl<H $14. 

£ ^ o] Bj-^ofl olnlSV 44-§-S] ^-f o 1 l£_ *]JL43 ^-JL^ 3 30. SJ^ ^7H1 3g 7 >«- ^ $i4. 

4* S3, ^li^ 44 2£ ic 50 ^14^11 *^sl ^cf| ^^)1 fi] 50%» ^sfe^l 

A^sife m ^#21 i^4^ *S m*\7] %n 4^ a«4 -8-** ^ 

^ SI4. S« 3 m*l 5% f ^ t^ D J2] ^1I*H ic 50 * 1^4fe S«l «^ 

-8-71 sJ-^-l-i tfl«; 1^- ^-«!^fil i!^- Jl4°1] e^*>7) "|«-o]4. oiei*v A>-g-4oi 4^7114 
■g-** iL4 1^ «■ ^ $14. SE*>, 7>^8 «41 ^>^«V^l & 9l$= 

&n 43. 4°il^si ^4 ?i4^i Ain^* a4^-5-S. °}*IW7J4. 

-g-^ *7>2i <§-8# ^ «a=* *i3«-4. «>i^* *«-»^ ^4 

#<H. -g-^(MTD) S ED 50 [50% ^tfl cfl*> -fl-S. -8-*]* l^S>7l Afli «B«a=# £^ ^ 

^4^\s] °Jr4n*\ 4^i ^Itfl ^ $14. ^ &44 a4 ^ -8-^= ai7> *}g.nq ^ 

olJl, °1 MTD4 ED 50 ?i2l HlSAi a^i ^ $14. ^s^^i xi^4 4^*>4. °1* ^ls m^* 

^^s^-e] nfloi & i^ 4eh 1? i| Ai£47i Jfai^ rto! # ^^514^^ 4_g.- ti - 014 oia] 

« m^s] 4^47)1^, 7121 2L^r £*\ 44^4 ^ ED 50 * ^£ ifli SI 

4. ol-8-Ja ^ ^efl4 ^ 444 W *4 ifl^Ai ^ $14. 3 

5 5 ^°i^-Sr ^"Efl^l 44^ 7)1 7)1 °] ^141 ^d 1 ^* ^ SZ4[% V 2:: Fingl et al., 1975, in " The Pha 
rmacological Basis of Therapeutics" , Ch. 1 pi]. 't^# ^lS.4fe^l $I°]4, ^l^ 1 "?!: "Jr-g"* ^^47] Q4 
-Hfe. MTD°H fZ-^4^1 71 S ! " ^SJ^I^ t^Rt ?Jo) ^ $14. 



f-^%=4 4^,-& 714^1 3£58 SA a-b ^R-Jl ^£(MEC)# -R-*H7lfecii f ^ ^-gs] %^ ^7)^ 
-AU~6[^ 7117110144 ^ si 4 oiE-i^ mec^ 442] 4U-i-o)l m 44% v <a°1^14, ^-1^4^ dl°14 i-t 

#3, ^«H1 71 7,]ls} ^^i- 0^401 4ujj^ 714t.H1- 50 90% ^^Al7lfeDll ^A*V %-ES^El Jg7]-t ^ $14. 
MEC« ^Srfec-ll ^A*V -f-al^A 7ll7n°l2l J=ol %s_<n 7^014. zie^4, HPLC Q% 2Lb ^#4«1 

^1^4 4-8-4°} «4 ^ $14. 
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44 £ MEC 3M- °l-g-*H 1^4 ^r5L 514. 434fe #4 ftSW o]f-o]^ n))^], 10 ^ 

*l 90%, B}#*l*Mfc 30 vfl^l 90%, 7H> 4*3*Mlfc 50 tfl^ 90% ^4 44 =r§<>] MEC °14# f r ^^ ^ 
* oj-g-sH m. ^ SLfe 4«!3 ^-f <1fe. 44: *5L7> «4 44s]*l 

=r 514. 

^4 fS, 45-4fe tfl^l, t^S] Sfl^, f-^ ff£, ^ Hj-A] pj rt^o 1S] ^.gofl ^1 ^jo] 

4. 

4*fl 3*41 44, *4 4£* 44 ojtf <S] cj-o) ^ 3^ ^ 5B ^ s 

*W=i t 514. -111- #4, 4# afe »4^3 41-1 ^ sfl* ^ oic}. av 7) ^ 

I£fc f-^Hfe f-oj ^ A}tg-o] 3*151* ^ 514. 4*W £ ^*J-l-# 51%V5 fe 

^#* £4 ^lat^ji. °1# 344 *7i ifloii 4*, S4°fl ^4 *U 41}* a*m ^ 514. 

^WH^r, 4 4^ 4* 3.7\4\ ^EJI, 0,11- 1-^, ^ oljuj^l ^o)1 51*11 ^4 4 

4 4* ^Efls 4*4^ ^j 0 | ^-e]* a v ^ ja^. 

£ ^ ^ ^l^-aj 2^ 1-3] ^]S41 4*4^ 3* 4*21 7l 7(1 4*°-5L*) 4Hsl4. oi^fc 7^1)414^, 

-g^ - ^ ol £ -trgol ^ S§1 il- ^Sl SMS! 3] # ^ #OJ ^ tf| olBl*V4. 

a) 4*^] 

4iM13 *fl24Hfe. %3 10^4-^4 tE2 240^^1- 4*^1 ?J rf^- ^ o M , ol 3 

4 €44 44*1H *11*^1, oie^vzi-401 ^-^i^ ^ ^#0, ^ -g-if a ^ ^ °J^# «-**4. 

b) ^^l 

#^ 4f-# 10 

4S.^ 190 

4^ 22 
#4Hl^3i]i-ei^ 10 
4^.i-t#^^4^4H3 

4^1 3HH1-, 4£s 5 ^5 4«-* 4*^^l?li, 4-S-, °1^4 ^^4 *4#-fr °1]4-ir ^s] 

°l-8-4^ 4^4^1S -t 514. °)m 4^#* 4^M1# iN^ois « ufu^i x d »4 
^ 514. 471 *4## ^^171414 °h v 4^, 44 »^ 44#2] 4^ -8-^ 5L±= -8-^2] H^f^i: 44 

4^r ^^11 ^^44. 

c) 44^ 

471 bH 7]$$. ^141 ^m- 4^ ^ 514. 444 i]^IK 414«-:4#ss414(i:i) ^^i 20% 4 ;-i 
oHiEfloiB n^oiH^ 3% ci<HH lEiNMssi ^«Jj# 444°i *4^°J 4^1 o-s 4^4^-14 ^ $14. 
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d)43 

433 ^a^^ife, 43 441 loof^! s^i-eneME. 21-44 7 ]^i 1300*^4°]] £^44 i*g-. 3 £41 
1, 44 3s43 4^4 43 341 44*Kr 4*113. 3*§43 ^ 44. 



a. « s vtgo} a^i-oflA^, 44 ^ 44.^ 3 o.o]i 714 443 4343 #3 3^4 444 4 1 514. i« 1 
4, 4 433 4411, vegf afe 44-£-£3443 331 34 £fe «i]43 7)714. vegf £fe 43i2-£.3°H4<>!] 
^tt 45.4 441 443334, 33E4 ai^ ^4£<S* 443344, 14 ¥43 44* 4^1a]444, 3*1 
4^3334, SLfe 4* H3 2^ 1444* 3*11 afe «ll437]fe 44 343 443 4^143 344 ^443 
¥31 ^ 44. 4 133 441£ 344 ¥4 Isi 44, 47] ¥43 4^143 33 ¥3 34, ¥3 3¥ 
334 ¥34 *33 ¥31 ¥ 44. 334 ¥43 4443 444fe 4¥* iEfls°lH, nsaids, ras 344, 4 
-TNF *114, 4-IL- 1 44, 43—443, PAF- 444, COX- 1 333, COX-2 343, NO 444 344, Akt 
/PTB 3 4 3 , IGF - 1R 343, PKC 3 3 4 ^ PI3 344 3 4 3 4 £43 3 4. 33 3 4s] 5! £ 43 4. £ 13 
a] 441 35 44s] 4443 43fe ¥43 *s 4*434 4*3^3 4444. 444. 14*14 44, 44 ¥4 
4 44* 3*11 4 3 .a/4 4 4 4 ¥* ^3* 3333^ 11* ^-443 ¥344, 44^ ¥34 3¥ a.4 4*3 
4 43, 14*84 43, 14 ¥44 44 £^ ¥#4 sfls* J:4» i4 3 #43 ¥ $14. 4* *41 3^4 
fe- 3*3^, 4*33 afe 4543 44i^34 ^443 ¥34fe 33 3444. 



£-13* £t, 44334 443 l 44 1094 4413 *£» 5.144. 

£ tt^s] ¥44 44-8: 34Ht. **| 44444 14 ¥44 44, 14*84 43 43, *33 4« 
433 43* 4S4-71 44 31* 3a^Rr3 °M33, 443 1 43 1093 441 s^r 33 <*°] ^ 
44. 

£ 13* a4, 43-43 4Jl^=4 443 1 43 1093 441* £44, 4*1 4444 ¥3*Br 4* 5443, 1 
4 ¥44 44, 4344 1444, *34 44 We 43 3 43* *ls.*Rr 4^* 4^44. 

°m 444 71441- 3^14^di 4°144 44#2i 4^1 4^^ 1^4 ^ 44. 

44*21 ^s?4 wlJ24^ 44 441-4 ^14 444 34[il- 1:4, 44 ^e1 = [4s : z. Songyang et 

al., Nature 373:536 - 539] 4 444 3^1^°]] 2l*1| 13* «r Sl4. 

4§s4°13i 3^4 444 kdr e]^4 34^11 W 



HUVEC ^liS^-Ei 434 cDNAl- 444^ PCR4 -f-4°1, 44 KDR ^li4 £^14(aa 789- 1354)°fl 014 #± 

4 444 ^33344. 2L4, *3 -His6 4^-fr 43 4 B J]4el N- 444 e°J44. 3 44* Xbai ^ Noti 4^^ 

3 ^14^ l - fl ]3 P VL1393 4S. #£.^44. "l-tS-lH(BaculoGolcl) ^44^ 3 4 (PharMingen) 4 444 ^ 

- ^14^4 443 ^11^4 4^s433i(BV)# ^4344. l£f BV# S4h 344^, fll^H 434 443 
4444. 4«!4 A 334 ^4, SF-9 3^1- SF-900-II 4444 2 x 106/mis 3433 ji, 0.5 #4^ ^4 4^1 
/^]i(MOi)s 4^344. 4^343 4834 ^4 45.# ^444. 



KDR3 34 
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50ml2] x- 100 4*11 4*°-!](20mM Se]i, P H 8.0, 137mM NaCl, 10% #341-, 1% He]l- X- 100, lm 

M PMSF, 10^g/ml 4H£E]4, l^g/ml ^o^e})-^ 1L o} ^ B) ) o^^a.^ ^ £ g^og 7>*V^Mj, (His) 6 KDR( 
aa789- 1354)4 £44^ SF - 9 *)l£# 4*1W?J4. °] ft) 4 4*1)1-8: 4°C<t}*) 30* ^4 ^s^(Sorval) SS - 34 
2]^7]o11a1 I9,000rpm^-S. €-9£eM?14. 4?1 50mM HEPES, pH 7.5, 0.3M NaClS ^ll^Zt 5 

ml NiCl 2 zW3 ^14^.3 4*eH 3444. 0.25M »M4*4 444fe 4<H4 4# 0 -3-§- 444°1 KDR4 4#*1 
?J4. "714^1 #^4 434tt ELISA 33(471) ^ SDS-PAGE# 444^ 43 £§!4 £*!44. °14 4°1 3*11 
£ KDR4 25mM HEPES, pH 7.5, 25mM NaCl, 5mM DTT H44-2 -80"Ci^ 344514. 

44 Tie -2 714*11 ^ 3*fl 

4*J-°-S-^ Aft Efl a} o.S.^- El £3£ cDNAl- 444^r PCR* #44 43 Tie - 2 ^l£Ml £4°J(aa 775 - 1124) 
°1| 4£ 4^4 *\<££ ^^4. §3 -His 6 ^<a* 43 4 B -W N - 44°11 3 4*fl-i4 Xbal °A Not 

1 4SH3 ^tfS pVL1939 tS^W. 41"£-#^ 34(PharMingen)-fr 444 - ^ 1 

4<§4 1-43 *11^4 BV« 43337J4. 42,^ bv# #43 3*114^, £3* fl-43 4344. 4^ ^ 

4 3*11, SF-9 SF-900-II «fl*HH 2 x 106/ml-5L 3433.2, 0 .5 MOIS 43 3 3 4. iH33°H 4 

43 His- EflziS 34*113 3*Htt KDR°11 431 7)7)1^ 44 444X1 44. 

43 Fit - 1 3^4 714^1 $ 33 



4^5-433^3 4* <«)3 pVL1393(Phar Mingen, Los Angels, CA)» 4444. #3 - His 6 4 4J:44Tr 4# 
efliElH A^-fr, 44 Fit- 1^ 4*1) ^]i4 714*11 5Li°J(43^4 786- 1338)* 4s44^ 4^5114.3^ 33°11 
4*11 5 ' °fl ¥4^4. 334 714*11 £334 4£44^r 4#s11^3H 314, HUVEC *1]i5.43 434 cDNA 4 
3« 33«- 4-g-*Rr PCR4 443 ^33?J4. -*7l 3^33 33^ KDR ^ ZAP70°11 4*1134 444 43^5. 
4314 34 3*114 =r XI XI «fl§4. SF-9 ^4 4i« 0.5 4f£S 4333^, 43343 4834 *<*|| ^4 
4. 



EGFR 3^-4 714*11 ^3 

EGFR4 3^4(Sigma; Cat#E-3641; 5004^/50/^) sL*h*\ EGF Bl4^^ 5W*1 =S.^*/*«> 

°15.^ (Oncogene Research Rroducts/Calbiochem) (Cat#PF01 1 - 100)^-S.^El ^4^4. 

ZAP7021 

4-frS 4f-S-4°l^i^ 4« «lEife P VL1393(Pharmingen, Los Angels, CA) °1 4. 4 D 1^4 M(H)6LVPR 9 S» 

°J-J:44^ 7f#efl-?-ElH ZAP7 o #*l|(4 n ]ii4 l -619)» °J-s*4fe ^^°ll 4*11 5 • *4-£-4. °ls14 Z 

AP70 ^Sl- 45;44^r TT-tell-IElH ^^(Jurkat) T 4i-?-f-Ei £2] 3 cDNA 4°lM. &1 ^ 

1- 4-8-*Hf PCR4 -g-4°l ^A'^AITJU}. a o v 71 ^V7l-b ^71 ^4)^-^ ^^|^ ^ SlTll *ll§4(47l ts). 

LVPR 9 S «^^1^ Hf-Hjoll si*}- £*113 ^4°H 4*1 ?]*1 ^44 47) iL4iS*E-l ?14^ Kfl^s 

*fl7H-Z] -t 51711 Sll§4. SF-9 4i« 0.5 4^ 4<S££ 4<?M7] al, ^^1^1 48 Al7j ^oii ^7-144. 

ZAP70- 2 ! ^# ^ ^ *11 



SF-9 ^ili* 20mM P H 8.0, 137mM NaCl, 10% ^Sl^lfr, 1% Se]|X- 100, ImM PMSF, 1^/g/ml f-°l 

^1€, lo^g/mi 4H-S-E1VI ^ ImM 4S-S- 5.s5L44cll°lss. ^^joflA] -g-*flA^i4. oie-14 7 r -8-^ -B-31 

50mM HEPES, pH 7.5, 0.3M NaClS ^^^^ ^5)1°1^ HiTrap 4 3 j (Pharmacia) °H 2j-§-44. ^4 

4 B J]^* 250mM °H4*S 4# A 17J4. 471 Ail- 50mM HEPES, pH 7.5, 50mM NaCl ^ 5mM DTT# 444 

4*°-M ^ 444. 
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?144l 

Lck, Fyn, Src, Blk, Csk ^ Lyn, % <>]$ €43 ^f^l 7l 4[^44 e|« ^iEflolH aWi^H* 

3*1 c»lE]H (Upstate Biotechnology Inc.) (Saranac Lake, N.Y) ^ 44 4°1 -2-313.^3*1 

Eflo]E]H (Santa Cruz Biotechnology Inc.) (Santa Cruz, Ca.), £fe *434 4*4< s l 44 BEfe *1] 

PTKs°1] ^tiilf -g-4 3^ (ELISA) 

±± 1 - t ^a, 33 (ELISA) -g- 33-4 ?144 £4 <^Jf# 4*344. °144 ELISA 

^r^H , -§-4 [42:: Voller et al., 1980, " Enzyme - Linked Immunosorbent Assay" , In: Manual of Clinic 
al Immunology, 2d ed., edited by Rose and Friedman, pp 359 - 371 Am. Soc. of Microbiology, Washington, 
D.C.H 4*«« = 444 *r«4£4. 

*7l <?I^4 HSEff JM*j PTK ofl cflsH #4* ^4514 3**1*4. 4* ELISA 4H* ^4^*1] 

44*14 4-S-oll 4U-44. °1* S£itt, ^-8-^1 PTK 7)l<§5] 7l 4^4 4 -^r*4 3 

s4 ?14X| ^^ofl ifl^v 444 144*4 3*47]fe 4* 4*il 443 ^44°« ^xq £314 $14. 

3*114 44£» 1^471 4^44 PTK 7l4H# #4, *el(Glu 4 Tyr)3 ^ ^*44 20,000 M14 5 

0.000MW]* 4*11 3^°fl4 44 Km^l tfl4 2«H ^£3. ATP(4^3 °-3. 5u M)4 44 °1*44. 

4* 4^ * 4**H KDR, Fit - 1 , Fit - 4, Tie - 1 , Tie - 2, EGFR, FGFR, PDGFR, IGF - 1 - R, c - Met, Lck, hck, 
Blk, Csk, Src, Lyn, fgr, Fyn 3 ZAP70 33-4 ?144 #4°i] tfl* 4 t^S] 44#3 3*11 £4* 3^4314: 

4*°J] ^ *4: PGTl-4 (Glu.Tyr) 4:1 

44* -20°C°t4 4444. 4-4* 50mg/ml *°JM1 tH4 44<g 4* 4 «S =r (PBS) °11 **11444. lml 444* - 
20 C i 4 4444. #44E7} ^3434, 7ly.3(Gibco) PBS°114 250/<g/mlS. i]44?14. 

4-1-* 4*4 lOOmM HEPES, 200mM MgCl 2 , 4mM MnCl 2 , 5mM DTT, 0.02% BSA, 200y M NaVO 4 , pH 7.1 
0 

ATP: lOOmM 4#14* -20°C<>114 4444. =r 20u M^S. 3]4444. 

43 4*4 0.1% H4 20* 4^r PBS 

4*f| 44* 4*4: PBS ; 6-°l 0.1% ± 13 '?,! V-4(BSA) 

TMB 44: 4* zj^ofl TMB 7144 sJ*4°lH -g-oj}^- ^^5}7-li4(9 : i) K-44 7l4[^"4: T-1R4(Neogen)]* 

4*44 

*4 1M 44. 

m 
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PGT i^(50mg/ml, ^1^)* PBS°W 250//g/ml7> SjiElj- s\^/,}^_ 2 ^ 5g*| aSSMJ ELISA 

H(fa^ #25805-96)1- It 125^ 7>^4. 125fd PBS# t°H 7f*Vcf. ^ ^o]^ &ji 3 7 °c°\}*] «H 

all'Jf'&cl-. 250jat 413 ^*°JjAS 1S| 4^1^, 37TC m«3=7| MHH ^ 2A j# ^X\^]t\-_ A>-g- 

2. BV-g-; 

- ^44 -§-°Jl* tf 20% DMSO°W 4x ^JES 

- <** 41-71 «V-g-o)lAi fltf * song^l tflsfl KDR°1 lng///H *M 31*1], ^H*Rr #$7} 50ld M)7> s| 

- 4x ATP &°A-ir ^ lOOmM i^S^ 20u M°l tt* 

- It 214: -8-°J| 50^(*dl]3 7] 4*113 so] ^o)] 4^ 5 5 0ng 2L^/€)-g- 7>*>4. 

- 25^4x9***71^. 

- ^44 $\n 25 id 4x ATP* 7 r ^4. 

- €£°1M 10$ afl^^4. 

- 50^ 0.05N HC1# 7}^±m.^ ^AlfJ4. 

- #511 °m# 413 $4. 

** lJHM tfl ^: ^£: 5p M ATP, 5% DMSO. 

3. t* It 

- lmg/ml^^ PY20-HRP (Pierce) ^(iiiElS.^ V&A $M (lOOx. 200xH PBS 

0.1%BSA4H 50ng/mH £)5L^ sH^7J4. 

- It ioom Ab» 7RV4. ^o\]a\ ia]7_> ^-o_> « o v^ Bflof^. 4t°iMi ia]^ ^ «n^4. 

- #eflolHl- *113*4<4x), 

4. <fl 

- TMB 7l^# 4^}JL ^ 100^1- 7}=t4. 

- 650nm°]H 5] 0D7} 0.6°fl 1^1 <>1» £-4^4. 

- 1M °l-g-*M ^1^1 ?14. «5ll o m 4^71 Aj-ofl Ai 51^1 7J 4. 

- 45(WIH ^a] od» «r^-*>4. 

3)^0] ^ ttflof Al^4 s.± «V-g- JLi 44*1 4# 4^H, °lfe 4 sni tJl«H #^^1 1^4. 
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LckS] 7j-f , «V-§- 444 2 £ 100mM MOPSO, pH 6.5, 4mM MnCl 2 , 20mM MgCl 2 , 
5mM DTT, 0.2% BSA, 200mM NaVO 4 °14. 

SJ-^ai j ^ 109 o] ^444 £^ofl 9j^44 514, sj-Sl-A] 1 ifl*j 109S] 44#°H 31*11 

*Ml£]^ <>M*M ^£)x] g£ gqg E]igAl s.- <4 £££ ^ °- *|iUHr<* flo^ 3 

y 4 44. 

Cdc2 ^44 

44 *1]2:4 33-8- 4#°->!4 344°l7]4[44€: New England Biolabs, Beverly, MA, USA], 443°J 

4^4 444*1 444 €4 afe ^4^43 3*114 4 44. 

Cdc2 3 3 

444 4 4fe 5£It^ 4°J4 344 3^ 4^3^ Tjolc]-. 7J^5}711 2444, % 444, 444 300u 

M ATP(31U Ci/ml)4 30^g/ml «lif -frS Hiss 3# 4£7 r 50mM pH 7.5, lOOmM NaCl, lmM 

EGTA, 2mM DTT, 0.01% Brij, 5% DMSO g lOmM MgCl Z S. (344 44°-3H3 4*S4£4. 

Jl^i 431" 4444 80fd5] 44 434 9444 $^*H SE^r JMSH-M 25°C°fl4 204 44 4^844. 10% 
»MHi 120^1- 44i>S4 444 #1*1*14. ^7l iil|f£2 #°1 4°fl * 44, 44 75m 

M 44«-:sL 54"^ 33 *°J£14 &4 £*1S**H 47] 714* 43344. «W 414H(scintillant) 

$ m *H mi 4 s^i* 444°} 70444. 

PKC ?144 444 

^1)3 4444 PRCxr Al^folr}[f^ : 44°]£^(Calbiochern)]. 
PKC 714^1 33 

47j|4 43°ll 44*1 443 ?14*H 334 °1444[42: Yasuda, I., Klrshimoto, A., Tanaka, S., Tominaga, M., 
Sakurai, A., Nishizuka, Y. Biochemical and Biophysical Research Communication 3:166, 1220-1227(1990) 
]. 43=4711 444 50mM HSl^-HCl pH 7.5, lOmM MgCl 2 . 2mM DTT, lmM EGTA, 100u M 

ATP, 8u M 5% DMSO U A 33 P ATP (8Ci/mM) 3. °]+o)£ 44°JH3 41S44. 44#4 SLdii* 4 

-8- -8-7H14 £44^, ATP 4 44 £4«~§- 7}fo £ ^ ^.g.^. 7 fl3344. i 0 ^ #44 44°-il(75mM 44 #4 
5mM ATP)* 44^*1 «>44 #134 43 yf.£o\ £^g. 3Li5L€#SS 43 4°H i^44. °14 4 
°1 fl** 4£°fl3 5 Ml 4 154 #4 75mM 44°-S 33 ^$4. #43 S x] °] ^Qj^= # oj,^ 

°l^L 3^**4. 

Erk2 ii ^-fi 

^?-4 ?14 91 33-8- 4-t°J!^ Al^o]7 : |4[^^: New England Biolabs, Beverly, MA, USA], 5Efe *4 

3°J 4^* 4-8-4^ 4°d at- ^11^4 ^^4^^-e] 3^14 ^ Sfl4. 

Erk2 iL4; 3 3 

444711 413-44, £ 44*, 4«ll 444 £4 4°H4, 444 loop M ATP (3 1 u Ci/mi)4 30p M 4°1 

^7]3 4 B -?1°1 50mM SH]i pH 7.5, lmM EGTA, 2mM DTT, 0.01% Brij, 5% DMSO ^ lOmM M 

gCi 2 s o]^-45! 4f^( A 144 4#^)°ll^ -t-^4^4. 44 434 *°J4 444 33 4^^ PKC 33°fl m 
7] 7fl 4 44 44(44 42). 

T 5 S3 4011 tfl4 a] 4 44 s.'S 
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£<i44 °J4 £fe 44°fl 34 £^SM, T->|ifc °1*3 %q 4# x]x}n^±= 9J4°J lL-2# £34 
4^44. 444, #^4°1] tfl4 <3l-g-i-S4 344T-45.^ l4 T- ^£3.^43 IL _ 2 °1 ^ 

£fe °1#3 41 4 44. 3^ SL^fe t 7H34 SlJl oJ*<t| 4443^ <i3 * 

4 3 4 44 [ 4^: Current Protocols in Immunology, Vol 2, 7. 10. 1 - 7. 1 1 .2] . 

mm 4444, T-te 4444 413 4*11 bh°^^s«i #4444 4 sifeoi, 4^ i4?n *44 

U = ? iVfAs #34^ *MM4. 4444 4^14 4ib 4^43 44^ 44^ 4#_44 

4H(Ficoll-Hypaque) ^ «fl (Pharmacia) i 3*fl ^444. 4444 ^ife 45=444 C(Sigma)S 43444 4 
4 SA>f-o. S «1 44444 t-tt^Al^c]-. HV^-oixl-sq- 4444 4ife 4^8 44-1-3 ^H4 £fe ^^"IM 
2:13 ni-i-s *H1 h]1444. ^dl^AS, io 5 7fl 44°J4-I-5x io" 7fl 44443 *44^ u4 443 4434* 

314H(Costar Scientific)^] £444 (200^ 43). 4 4 5.* £3 44 4^ 43 2] t-^s] a}e}- A B 1^ SEfe <S 
44^4 Ell of 4*c! (Hyclone Laboratories) 4 4 RPMI 1640, 5 x 10 5 M 2 - 4 4-5L°ll 44 5 0.5% 

DMSCH4 Bfl444. 4 Bl]^!-^- 4444 1°J 4°H 0.5u Ci3 3 H 344(Amersham)°-3- 4^1 Sh}^ * o.£ 3 
U). 4 ^41-4 44434»fl4#5)14H(Betaplate) -7 17 ] Wa]lac] ojj* fl a] ^ efl 01^(^1^ ell olE Wallac)0 ]] 3 

*f] *34£ 14-4* ^444. 

IL-2 AjAj^ #^fO S ^ T-JH3. #^4» ^7>4fecfl ^Oj^- HflOj: X\^% a}^ ^ 014 afl^ 7 flA]^] 1 

8 M14 2444 -71011, a^oj}^ ^ t}jL ^^oj^o, x1 a 1o1 ) 444 il-2 ELISA(R « D 4^)3. ^444. 

T- 45. 4^43 Aj^ifl a.^ 

T-45.4^4* 333^3 #^444 T- 45.7} 4^444 oj^-g ^ # 2.^^ 44«-3 «4 

^ 44. S-^#3-4 4-CD3 4*ll(Ab).§. T- 42- 44*113 f-2 44* 414 ; 9-°.33 T-4lt ^ 

a||ifl<*M «-AJ4^1S =r 44. 434 fi^H^r, 41444 244 *H1 *j-. C D3 Ab io^g* balb/c 44^ofl7ll 4 

#4 ^tt4. 4#°1 ^« *J"-CD3 Ab ^471 1A13- ^o)l ^QJ -g-^s oflBl _*|e) 

«-t)-. T-4I *^43 44?14?1 *<9= 2)4 -514-a (TNF-a ) E^r ^S9J^ ^»flS-v (IFN-v ) 

3 «^ ^r** ELISAS ^3-4. -H-4* ?1* 312-AK.a (KLH)4 Q± 4€-2.S. A^ifl T _^l 

a Hej-ol'g* 4-I-, o.s Hefloi^ ^ = ^ 411 24 Al^^tfl l?ixitV4. S:44 4°lS?J aJaj 

4-8-4^ sll 0 ^ ^£3 4eD« ^4*V4. ^v^Til °J^4^, C57BL/6 4^» o°J^°l] *4 S.S. 

°JH ^^^(cfa)^ ^a]^1 lOO^gKLHS. 34 ^3^?14. ^^^l7l7l 1°J ^i, * ^^4^1 1°^, 2°J ^ 3°J 

^1, 471 m-^^. 4<y*H hsiioi^ ^714^, oli:3 4a» ^ m<y= «B4[1 

1-SrAjs). Eflo]. ^o^l 1^ (Hyclone Laboratories) 5 x 10 " 5 M 2 - °1 ^5L°11 4* 3 0.5% DMS07> RPMI 
1640H4 6 x i0 6 /mlS. 2444 ^ 48^4 aflof^. ol^Ai, Bfloj: Aj.-ofl^. cflAj-o.^. s].^, 47>^-«l T-4S. 
44 ?lEl^-7j-2(IL-2) IFN-v ^r-5-# ELISA<>11 3*1] ^4*>4. 



3h S}tt-| HL4, 44 «^3 ^ SLfoiiA-i A)*j*v - 014 oi^^ aj-^av 47^« 3^-t-°J (EAE) 55 #44- 
-S-£4 44°| (CIA) «44«4. 4t 4t^ ^-tf-g- iiAfs}^ EAE £4°1 ??H3 4^ s.^ m] Q 

■8-3Ai4[42: FASEB J. 5:2560-2566, 1991; ^4 2-1: Lab. Invest. 4(3):278, 1981; 4*lfr fit: J. Immu 
nol 146(4):1163-8, 1991]. 444^11 0 ;]^4 , a, 4-fi £c 4°1 < I?1 ^7lAj ii+ai^(MBP) 2^ c >13 47j 

Aj |E)E f r £4 51 CFA3 <^]44AS 4^Al?J4 iLstfligel- ^(bordetella pertusis) 4 4£ 4 

^44^smi ^-Aj f ri Ai?j ^ 014 mbp/^e]h -S^AlTj T-4H 44 £^44^ o. 

s«l ^il'a^/4-V-A^ 451444. 



-8-3 II #445lsL ^34 7 Ji5_S«l CIA* DBA/1 4^-°)14 ^ Si4[% v ?-: J. Immunol:142(7):2237-2 

2431. 44^^ 44 14444 10H 2Va^<§ ^oi ji ^4^14 90 9J ^ 7]s.^ ^ 

Si4. EAE JZ14 CIA £1 £^i4 fe) sf^i-# i4^1^s ^^147^4 7fl44°11 f- tt 14 4 S14. 4 
#^ ?4£ ^/Sr 4^1-* 4 44?^ 4 44. 



■§414*) 42002-0063854 



<§4 44* "pm^= 34 444 ick2} £4 4«i4 ?i44 44 »i43 44*11 ptk# ^44^ 

£ ^o, s^#4 o ]lr h.^^ *H|<g°] f^n:<4 4314- *|SW£ ^ °|4. 



44i-§" £4, 44 i ^ ol-Ai j^cfl Ann Rev j^^i^ 10:333-58, 1992; Transplantation: 57(1 

2):1701 - 1706, 1994] ^4[42:: Am. J. Anat.:l 13:273, 1963]°1]4 ^ 4 4 44. 444t)1 £^44, 4 
4 A^°W%& C57BL/6 44 BALB/c 4^1^ 44444. °1 A 4 <>H4* 6^*143 44*M D fl<y 

3a>*H 7 -]Jf o)] nfl*> ^# fHrCf. n>^i o]a| SL-gdHfe, 4'M 4)44 C57BL/6 44iS43 4 

44CBA/J 44^ oi 7fl ifls ^si*jo S °H44. °H4*1 4<a 4*1 7°i 443 ^)4°1 44471 44*K±*I. 

7]4 444 4-5- 4*14 44iL7l %n 1%* 4444 7VA]2jAS %7}f£ ^ 44. 



4X4 44*11 PTK 3*j 

44^1 4444 KDR/VEGFR - 2°11 tH4 4 t^s] 444 441-sl «4 444 £.44 ^ 4*1-34. 

soiaj s^Vh ;44* 444^ 444 44*11 PTK 3*d4, 4*1) 44°il ^3 ^*14 4-8-sH 44 e]sxi 7 | 
4*H tfltb 444 ^4 44 ^44 4 214. 

31^4 «4H1 4«ll 1^4 44 44 44 ^11 4i ^ ifla) 4)3E (H UVEC)»114sl VEGF-4E4 KDR 444: 

1. HUVEC 4|£(£fJ3 444^43 4^)# 44 444[Clonetics, San Diego, CA]^-S^ ^4^, 31^ 

43 *H°1 44^1 B11444. °1 44 ^) 3] t« 3^ (3 -8) 44 44434. 45L» 44 EBM «H4 (Cio 

netics)!- 4444 100mm 3 4=) (2*1 Bfl4«-°i| tfl4 4^; Becton Dickinson; Plymouth, England) °fl 4 «H444. 

2. 44#2l ft^-fr Jg7>47l 344, ^4^, 6- 1 #Ell4H(Costar; Cambridge, M 
A)°] z]- 4|ofl 0.5 Lfl^] ! ox 10 ^44. 

3. ^44*1 3 4^ ^, §44J=^r 4*83 as 90 4*1 100% 4*]£]£4. 4*1* 47] €^43 ^4^, 4i» 
5 4*1 lOmis] pbss ^4 44, M.^«-ol ^1^ §i^(4, «^ 3i4^) Smi^l EBM 7]4 h1|44 4^1 is 4*1 24 
44*4 44 4444. 

4. 44^1 ^^14 ^1^#4 lml4 EBM 44 (25p M, 5u M £^ ly M ^ 4£) f'°H4 45. °H 7>4^ 37t i4 
1^14 44 44 all 444. °H4, 44 7-11^4 VEGF 165 (R& D Systems)* 50ng/ml^l *14 4£S 2ml2l EBM 
tiflxl ^s] 2.S. ^ofl 7 }*}J7, 37°C°\\^ 104 *4 44 ai)444. ^4 VEGFS4 ^H]4 12? 42.* 
444^, aflTj °]44 444 VEGFi si 4 444 4£* 3 |7l-44. 



o]o]A} t sl-^ ^ i mM 4 Sfl . j^HSal-ul-t-llolE (Sigma)l- 4^4^ 4 PBS 5 ifl4 lOmlS ^l^S>Jl, 4^4 4«ll 
^l7j 44, 5SH|oM ^^l^l(PMSF ImM, 4^^E]id ljUg/mli 3g iE |.El l/zg/rnl> i=^El lw/mJ> Na Hj-q-cflolE ! 
mM, Na #45.4°lH l m M) 4 l/ig/mlSl Dnase# 444fe 200^^1 RIPA 44°-^ (50mM S&|i-HCl, pH 7, 15 
OmM NaCl, 1% NP-40, 0.25% 4^4 tH14^l4>Hl 0 lH, ImM EDTA)<>11 i3^44[J-& 44#^4 Sigma Chem 
ical Company(St. Louis, M0)5L4Bl 4 0 J4 ^44]. 47] 4*M"4 304 44 H.OOOrpmAS- 4444 «14 ^i]7-l 

44. 



^fls.*) =-2002 - 0063854 



ol°H, 3^ 1*}&*<& SEfe m HUfl %V(-20°C) °)]4*-(2-g-3)* 4#°-S*l, f-^Sl ^Ja|?J4. 

5%- ^^<>)]^(BioRad; Hercules, CA)# $-fr*rte HIM 4*°->H4 ^^S>J1, 5£ »lf- a144. 
°1 ^"Jj^i- »el4H!44^ ^ 47l<§^(6%, 1.5mm Novex, San Diego, CA)*M g-SM^U, 
4-§-§H MlSltSS 4 *44. £ 1^ t^-°l(3%)^-S. 44*14 4?] 4-KDR #21 #S 

4 4^1(C20, 44 a^-S 4°1 .£-31 3.-^5-4; SantaCruz, CA) £fe - i^iEl S.^#S4 4*11 (4G10, 
EHojE uMiS|3t£^, Lake Placid, NY) 4 4*1] 4"C°)]4 n^S}^. ^ajsl-Jl Jl-fH 4- Hfl9m SEfe ^ 
-fH-*J--^iIgGSl HRP-^44F(ab) 2 4 4*ll lARr*4 4-& Hfl44^-, 44 4444(ECL) A]i|(Ame 
rsham Life Sciences, Arlington Height, IL)# Al~g-sH «HH.-i- 7fA] 4453 4. 

«M1 4-? 4* at 



* iissa 44 -Y- *!•§- U A 14 iflo)) -ft/g^ 4^o)iAic) 4^ ^ #7># 2^1 7R 441-21 

IT^-fr #*<144. 2:71 4^ W #4 7flAl fe 4^ 1^10] 3=2^ ^ofl o> 7 ]^ JjL^ nfl^o] 7j^S 

&4. £-4[4^: Cullinan-Bove and Koss, Endocrinology (1993), 133:829 - 837] 4 J o L °l]42l VEGF mRNA 
2] ^7>Sf ofl^SS^-^>^ 4^ ^43 4^* AlTj-aj #£47)14 <y^sM OJ4. elf- 7J4^ o)]^e S ^1 

44 Y ^4 43- ^4* 4*14t11 *14 A 1?1^, vegf^I tfl*t fitts^ 4*11* 4-8-^s^l 4°J£]£} 

4(W0 97/42187). 444, 47] a^ £ VEGF ^ 4^4 f-4^ 444 9*ll47]7l fl£ 

sl<§sl4 ^ S14. 



AS.: S.^ S.=-S-gr 4* ^4[Sigma(St. Louis, MO) SE^r Cal Biochem(La Jolla, CA)]-^^ 3 ^l^S^ * 

4^4 f^a, ^ls^4fil 4 A H 444 ^12:^4. 

^^-(DMSO, Cremaphor EL)£r [Sigma(St. Louis, MO) ] -55-S.^E] ^tW. 

4^-^(Balb/c, 8 4*1 12^3)^r ^4 [Taconic(Germantown, NY)] ±3-^ ^t}jL, SJt ^34 4-g- 4 
^3] ^ofl 444 ig4J*|7} §}^r *H^4M 4^4. 

l4: Balb/c4-f^°« °d4^4 oj-^-oj JZ4£BS^(PMSG) 12.5^# ^4^4. 
39J. nH-idflTD Aft -§-i4 ji4 E e s ^ (hCG) 15 ^s- 47j-ifl ^^4. 

4 <y. 4-f^fl- -Y-4^S 5 ifl*l 10451 nfis 4^4. ^-^£4 44^1 S)-*J#* 1 MW 100mg/kg 

2] -g-^s 4 7 <M1, ^»J|ifl ^*V4. u]*]# te^ ^-S-iTllfe u]*]# 4_o„ ^ af^ 

^e]sM ^s*4. 

30^- nf, 55 ^lelEl^l 1/11 ^#<H]7l) 17- ^l^S4tl*(500^g/kg)ir 4 7 oNl ^a>*V4. 2 

Mi^] 3A1S ^, co 2 # -S-^aI^ 5]a.u]7J4. ^ai ^ ^_ Tjjf 4s 4^4 4^4 440] ^-4^ 

°sLM] 4^# -&2lAi^ ^u£4. ^^7] xj^i^o. ^ € ^o) ^Eixi ^a]4?H ^1^-4 <?!1 2 

21.0. ^4 #s ^^^i ^b]^. f r e]^o £ ¥ ^ls 4»lt ■a-AM^A^l 43-& t*^sH ^ 

7^-4. Y 4^-£- %i^*4(**^€ f^^). ^^4 42] 4°14 4^a] -fr^ t^^-S 

^1 3*1144. *lal4 nf-21 ^ 0.^1 *^ ^5]s]4 ^ ^f- £fe «l*l# ^£14 ^f-4 f r s]4^ ^ 

Ai-sjAS 1^*V4. Hi -4^4 fe? aft A^-g-sH 1i£e}cit £-§~g. sqE|s^4. 



•«4^^ --r-8-^ll E1S4 7l4^ll2l 2l^l^o] a. s.^ 4^-i-£ 144^2] 4HEll(Matrigel) °H1 if 

°1M t A ^-a- 444 ^ S14. °liil4 4Be]^ 144 A S 4it H£«4^^ 9J4sl ^4}°)} 
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assaniti, A., et al., Lab. Investig. (1992), 67(4), 519-528; Anat. Rec. (1997), 249(1), 63-73; Int. J. Ca 
ncer (1995), 63(5), 694-701; Vase. Biol. (1995), 15(11), 1857-6]. 44347)1^ 3 49J 

^Iti, #3-fr °14*fl-i ^=14 *#5.^fil tfl2:^] tfl4 «44^, °1 

-g-4 *1^44 * sflSL^JLBj ^^(Drabkin 4^)* 4*13 7M3/<34 7]S-§Hr 3* £444. 5.4 

s o|e|# 44^4 bFGF 5fe HGF» <>144 ^£ $U4. 



47-H 1: 

7 - 4ol . 5 - (4 - sll^-A] si] ^) - 5H - [3,2 - d)3| 2] d) ci - 4 - 4^1 

a) 2-4°l#S€«^H)S^Sl 

cHl oflEfl = (100ml) ^^i4sfl- (2 .i7g, ^<M-^ 60%, 54.2mmol)^ 44## 0°CsL ^4*14 c]~g-, oj ^ 
4«-^ 0 °C *\n5L 44^7144 ^^11(^01-^11) i^£i.iHE (9 6g> 54.2mmol)S. ^B]44. ^ °fl 

4 °M s (25ml) 4om5L5fflE]-fc-(4.13g. 49.3mmol)-°f 5°C 4eJH4 #7] 44 4-§-, ^ 

7Y£X\7)3. 1644 4 34444. #(240ml)* #7] £4»°1| 7^ 4-g", «-5H44. ^ cHt 
°1]Ell s (50ml) 3. ^#44. ^4 -B-71 -g-^-g- -§-(50ml).sL ^#4 4-8", °JtS. ^♦*K2, %^>^>-il# 4°fl4 
JL3 42*1 ?H, 4-8-, °H-§- 444°fl ^H44. °1S.M| ^4 44» °fl 4# (40ml) -§-siH4 4-8-, 

10% 4^4 S-4#(250mg)# 71-^Jl, £4#-* cfl7l<^ *2 ^^rofl^l 16 A13- ^fcSWfJcK ^fl* ^5fo]E ^ 

s« ^4^1^ ^l^sU, 444°ll *-«M3 ^°J* t^-44. £31 44#* «■! -^43 ^144 

44^ .£.45-4 4.08g(75.6%) £ r^-44(20£=°lH3l «1^ 63°C): 1 H NMR(#S.S.i# - d, 400MHz) 6 2.35(d, 
2H), 2.18(m, 1H), 1.87(m, 2H), 1.59- 1.69 (m, 4H), 1.29(m, 2H). 

b) 1 - *Hft£.€l -2 - 1 *1 44<>1 — 

tfl = e)-*>olcS.^S-(10ml) ^2] 2-4°l#S.^!lo>^ig.qel( 0 50gi 4.59mmol) s 1 £41-§: -60°C3 ^4*]4 4 
*, 4-g- -55t 4^3 44^144 #7] £^-§-g. %Q f^2] 1.7M 3^ - ^%.A% (3.25ml, 5.50mmol)^S 

^344. °1 10* SHVAl^l 4^-, o)]l iSnflol e (0 .4ig, 5.50mmol)# ^7>*>4. °1 ^ ^ 

£S 7>^Al7lJi i i 6 Al£ d aal-Al^cl-. 7j-0j-g H ^A]?l SL, o]s.M] ^A>* 1 ^^o1] 

*>J1, niesStifl^Hl °MlEil°lH(95:5)S -§-#Al^4. Rf7 l- 0.1 ^} 0.39J ^Sfe [TLC, clfSS 

if_V°fll °H^1°1S(95:5), 4 D J-3-5l-tf- <?H]-a- ^-4^ ^#Al^ ^oj^. ^j Hi oj# ^ 7 >°1 ^^lSiol a>^-*V 
4: 1 HNMR(€S.S5.#-d, 400MHz) 6 9.57(s, 1H), 3.54(d, 1H), 2.45(m, 1H), 1.4 -1. 9 (m. 8H). 

c) (4-^l^-Alol-^elt)il Alo>q-oli= 

^^^^^^^^^(somi) 4-2ll-^lo^s!(7.0g, 37.8mmol), M.£.5L°\M}^S.m(<i.5g, 37.8mmol) ^ SB] 
°H«o>Dl(4.2 gi 41.6mmol) fi l 85°C<>)14 5.25Am 7V9J?!- 4^. ^4^71^, £4^ §-^^1 MS£°>4 

SMSl(6.5g. 5.46mmol)-°r 4^4. o] 85°C<>)14 18^14 7 V«^ cf-g- ^z|Al?U, ^ov^o,, 

7J4. 44-1- dl"SSTi1]Ei(5o m |)4 #(50ml)5. •S-tAl7J4. ^ c] 4(30ml) ^-S. ^#4^-, 44 4 

7] 5N -t-^l ^444s#(30mi)^-s ^#4^, %44^t|l^ 4°114 4£ai 7 ]ji, ^4^7J 4-S-, ^^-£- 44 
§H1 *^Ai7j4. oi^A-i, ^>a># -g-#7fl^ c|#s5_D)m/o)ii oh] 6)| o] H (98:2) -14-8-4°i 4b14 « 4°Ui ^4 

3S4S.^-2fl3l4 0: l ^^14°i S^l 44-t 3.8g(45%)-§- 44^ 3.^)1^ ^=-^-4: 1 H NMR(DMS0 - d 6 , 400MHz) 
6 7.32(t, 2H), 7.03(t, 1H), 6.87-6.94(m, 4H), 6.76(d, 2H), 6.26(bs, 2H), 4.25(s, 2H); RP - HPLC(4°1 ^ 
4 HS-C18, 5m, 100A, 4.6 x 250mm; 25*°H l!4 lml/min^l 25%- 100% <>}M}SL^^ -0.05M 4J?-"ff °H1^1 
<5lS) t r 18.4min; MS: MH + 225.1. 

d) 3 - 4 n l ic-4- 4°1 #S€4 - 1 - (4 - all 44 sil 1) - 1H- 2 - 4 l-4a4sl 
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l,2-^^^li€(10ml) ^3] (4 -M|^Alo>^ elites ^o)-i|olH(0.68g, 3.30mmol) £ 1 ~*H*£*9 -2-* 
±4IHAl4H- o lH(0.54g, 3.94mmol)3 44^ 2U-g-S. ^B]*V 44, 85°C°1H 45 £ s-o} 7}<£%i%. o] 

^ ^4*1?! 44, l,5-344HlAH#S[4.3.0]fc-5-<?S(DBN)(1.13g, 9.09mmol)4 7\%t\. 

°M4 °1 *^#4 65°C°U1 16*RV 7><g^ 44, 8510^^ 6 a|4 %cjY y^^Vcf. aIa}^ DBN(0.25ml)4 A 

*U, °1 *^#4 85°CiH isaRV ci 7|-^*>4. 4 D fl# ##aH 44, ^34 1 zi-eHl ^-g-sfjl ^ 

4/°111 4^^o]E(7 :3 )5. s}-^ I85mg(17.8%)* 4^3.4 ;s)l^*)-4: 1 H NMR (DMSO - d 6 , 400 

MHz) 6 7.42 (m, 4H), 7.17(t, 1H), 7.04 - 7.1 1 (m, 4H), 6.99(s, 1H), 5.10(bs, 2H), 2.82 (m, 1H), 1.97(m, 2 
H), 1.69(m, 2H), 1.58(m, 2H); RP-HPLC(4 0 l2l-a HS-C18, 5,um, 100A, 4.6 x 250mm; 25£°11 ^4 lml/m 
in^l 25%- 100% 44SMH1 -0.05M tfJE.^- 4^131 °lH) t r 26.2min; MS: MH + 343.9. 

e) 7-4°l#^«l-5- (4-511^1^) -5H-311; 5L[3,2 - d] 3] eM £ - 4 . o>nj 

^ °flf!:#(10ml) 3-4 n ]^-4-4°l€S€l-l -(4-211^-^51]^)- lH-2-3ll-4iMHl(185m g , 0.539 
mmol)S] £#4*1^1 4^1<HHH(450mg, 4.33mmol)S *14£ 44, 85°C°1H 2*14 ^4 7}?J44. 4*11 

# 444°11 *tt*14 41", #4-1 2^3 14 HPLC4°i^ ^144 ^^2: * S_4 44# 145mg(73%)4 
3.^3.x\ ^*>4:' H NMR (DMSO -d 6 , 400MHz) 8 8.19(s, 1H), 7.44(m, 5H), 7.19(t, 1H), 7.13(m, 4H), 
5.79(bs, 2H), 3.23(m, 1H), 2.05(m, 2H), 1.77(m, 4H), 1.64(m, 2H) ; RP - HPLC(4°1 3)^ HS-C18, 5m. 10 
OA, 4.6 x 250mm; 25*°H ^4 lml/min1 5%- 100% 4^)Sqsl -0.05M 4*M°lH) t r 23.3min; MS 

: MH + 371.5. 

^ 2 

l-A>4#S.«l-3- (4-511^^211^) -1H- 3] l-s.[2.3-d]s)el4^1 -4- 44 

a) °111 3-Al4t-l-AH#S$ii-lH-2-3)t-4^ell<>m 

Sli^KHuisgen) 1 ^ 21*11 7]$$. W<H Sl*fl, aH€^€1 4"?14 ! (2E, 4E, 6E) - 3,6 - t\ a] o\± . 2>7 - c] 
^1=^*1- 2,4.6 13%^S^a*]:4: 1 HNMR(DMSO-d 6 ,400M 
Hz) 8 7.47 (d, 1H), 6.72(d, 1H), 5.37(m, 1H), 4.31 (q, 2H), 2.1 1 (m, 2H), 1.77(m, 4H), 1.66(m, 2H), 1.32 
(t, 3H); RP-HPLC(4 0 ls]>a HS-C18, 5m. 100A, 4.6 x 250mm; 25£°11 ^4 lml/min^ 596- 100% 4^1S4 
H1-0.05M 443MH) t r 22.2min. 

b ) 3 - Al 0\}r. - 1 - 4°1 - 1H - 2 - s| »S44^AV 

°1144(25ml)4 *(5nil) 3 - *W2r. - 1 - AH#-sL«l - 1H - 2 - 3|l-S44^^ 0 lS(1.15g, 5.16mmol)£) 

#4%:4 ^444#(0.58g, 10.32mmol)5S *14<&4. 1 £4## 75°C°M 30^ 41* 44 414*1 
4i« 444°11 *>tM?J4. #(20ml)4 7>§U 4 0 -*14 0"CS h§4*m 44, ?!4 °J4(1.3g, 36f^%, 11.35mm 
ol) o.S 4*o 1 4*l?J4. ^4 10£ ^4 3.7H}a]^1 4-g-, a]4A|^l it ^11 SH3"#(0.75g, 75 

%)ir ^4 5ifflx|Afl ^E-oj-cf; 1 h NMR(DMS0-d 6 , 400MHz) 5 13.49(bs, 1H), 7.41 (d, 1H), 6.67(d, 

lH),5.47(m, 1H), 22.09(rn, 2H), 1.77(m, 4H), 11.64(rn, 2H) ; RP - HPLC (4°1 s l 'rJ HS - C 1 8, 5^m, 100A, 4. 
6 x 250mm; 25-SH1 ^4 lml/minSl 5% - 100% 4-^11 EM Si -0.05M ^-E.^ 4^11 Ell °lS) t r 12.52min. 

c) 1 -4°lt£li -2-i D J. - lH-3-3ll-4iLMHt 
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c) #SSi^( 5rnl ) ^3] 3-Al4t-l-AH#S€l-lH-2-41-44^(0.75g, 3.68mmol)S] 0°CS 
W)H 4-B-, #s4°l^(0.52g, 4 .o4 mm ol)S. N,N-cj°flli«- 0 } D l^(l B o v i:)l- A® 4*, °\ 

^3 7V^A]7]31 1.5Al^> aaVAl^cj-. -g-Dfll- ^-oj-^o,) t)^., c]=^ (10ml)i -8- 

^Al^icf. ^€ -g-^-fr -60°CS ^4*1?! 4-g-, o] -g-ojjsl _60°C o>ajs -S-^aI?]^ ^s] -3^-^f 

■S-Al° a va n i il ^olHel-olH(8ml, 4#U 0.5M -§-°4 4.0mmol)l- cfl^ 1.5*]?H 3*1 343-4. °1 - 
lOtS 7}-&a1?J cf-g-, oj» _60°CS ^*}7}JL, c]^3 0.5M el# Hel -3^-^Al^^^o^^c o] 
^4 4#4(1.5ml. 0.75mmol). °] t-^S: ^fl -&£S 7ffrAl5Q 4-g- ;j]*V 4 ( 1 m fl °_g_ ^e]S}31, 24 

*\ ^^HPLC^S^ S^l 5^i-(200mg, 30%) # 1 H NMR (DMSO - d 6 , 400MHz) 6 9.82 (s, 

1H), 7.60(d, 1H), 6.84 (d, 1H), 5.32(m, 2H), 2.10(m, 2H), 1.81(m, 4H), 1.66(m. 2H) ; 25-g-°11 7 44 lml/m 
inM 5%- 100% oHUe.MHH-0.05M $3.% ^HHIMH) t r 19.46tnin; GC/MS: MH + 189.2. 

d) 1 - 4°1# Siffll - 1H - 3} f-S [2,3 - d] 3) 5} 4# - 4 - oU2 

i^#(30ml) l-4°l#S.€l-2-a , a-lH-3-Sll-?l-a.i-lE^( 0 525 gj 2.79mmol) $ 4°lH.44 3*MH 

Sit££HH(0.35g, 3.35mmol)M 444<>l) 2.5*1** 41 *V 4-g-, ^ ^zM^U. 2*113 

-* HPLC^S^ 3*H*M 4^#*. #2.%- <>MbHS3. -R-elSAi ^s.^4(594mg) ( 1 H NMR 

°l 44 ^«>1 60f^%, ^9-337mg): 1 H NMR (DMSO - d 6 , 400MHz) 5 8.83(s, 1H), 7.55(d, 1H), 

6.71 (d. 1H), 6.10(bs, 2H), 4.94(m, 1H), 2.15(m, 2H), 1.89(m, 4H), 1.70(m, 2H); 25£°fl lml/min^ 
5%- 100% oHlS.MHt-0.05M QS.^ oH1^1°1H) t r 19.46min; LC/MS: MH + 203.0. 

e) 3 - HS-3- - 1 - A>o} - 1H - s) f-S [2,3 - d] 3) Bj 44 - 4 - 44 

M#SSDll4(100ml) 1 -AH#S.3ffll - lH-4*S[2,3-d]^Hl44-4-44(0.595mg, $-5.^60%, 1.7 
6mmol)2] 1.25<M?HI £3 Hf-(0.5g, 2.95mmol)* % v -n-SRr cl«S3^14 -g-*« (5ml) *}el44. °1 

1*1 4 3444 4^-, y.f-(o.3g)* ^4fe M#ssd114^ ^7} «-$ (3mi)* 444. °1 2. 
544 ^4 3444 4-g-, 5ml 5N ^ ^Aj.^.q-E-.s). 25ml 3.3. ^e}44. 3L, $-7} 444<H1 

^A]^ #4~t ol* ojAj. HPLC«-o.:sL*| 3**H 3 - «SS.- 1 -AM«£«S - lH-3l*S[2,3 

-d]s)el44-4-44(168mg, 35%)* ^44: 1 H NMR (DMSO - d 6 , 400MHz) 8 8.94(s, 1H), 7.79 (s, 1H), 
6.11(bs, 2H), 4.94(m, 1H), 2.12(m, 2H), 1.83(m, 4H), 1.67 (m. 2H); 25£°tf lml/minM 5%- 100% o} 

^1SMH1-0.05M OH13HH) t r 11.25min; LC/MS: MH + 282.8. 

f) l-4°ltS«i-3 - (4-5il^Als]l^).iH-3ll-sl[2,3-d]3lBl4?!-4-of D J 

il^l ^-21* nl^l °HEllS(3ml)4#(1.5ml) ^ 3- H.SSL- 1 - 1H- ^#S[2.3- d]^^4^l - 4 
-°l-4(0.057g, 0.178mmol), 4-^^-Al^]^ -g-i^>(0.057g, 0.266mmol) , ^4Hf-(0.062g, 0.588mmol) S Efl 
H4?l^(H5l3i)l'diti¥l)44-t(0)(12mg, 0.011mmol)fil Si ifl7l*H 85°C<H14 2.5Al?V -f-oV 7>9|^ 

4. °1 ^zM7li -g-n|)# ^9J-4°)1 #«M7J4. ^4-1 ^1^1 HPLCf-^-S^l ^^1«H 4 

.^l^Alsfl^ -g-A-.AVo_ s o_<gs] i^,l 4t#* ^^4. c)#SSDil44 5N ^ ^S]-4Hi|-^S ^tA^J 

4. -8-71 %^}4^M1^ Aj-^Ai ?iaAi-7U, 4^-, oiojj^. a^i^ ^t( 14mgi 21%)-S- -r^-fV 

4. 1 H NMR (DMSO - d 6 , 400MHz) 8 8.98(s, 1H), 7.68(s, 1H), 7.50(d, 2H), 7.40(t, 2H), 7.17(t, 1H), 7.09 
(m, 4H), 5.76 (bs, 2H), 5.01 (m, 1H), 2.19(m, 2H), 1.91 (m, 2H) , 1.71 (m, 2H); 25&°)1 ^4 lml/minM 5% 
- 100% 4*ll£MHl -0.05M oHlEflo] e) tr 20.60min; LC/MS: MH f 371.2. 

(1) Huisgen, R.; Laschtuvka, E. Eine Neue Syntheses von Derivaten des Pyrroles. Chem. Ber. 1960, 93, 6 
5. 

£ «^£l 714 41H# 4t-g-^ 31-4*1 isl 44#°1 4^-4 ^#<>ltf: 
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Nl- [4- (7-°Hlc-3-*M#3.ifflfJ - lH-S)Hl-#5L[3,4-c]3|Hl^- 1-^)^1^] -l4i-2-^WfSSS* 

*1^-N1- (4-{7-»Hi-3-[4- (4-^S^^^llc)AM#a«l'a] -lH-slef*S[3,4-c]3H£-l- , ti}2lN) 

- J= €^ - 2 - SO - 1 - ?^i°} n ]H; 

Hfli-Nl- (4-{7-°H^-3- [4- (4-°))ls|2l)^li,)A>o]^a!^] - 1H - [3,4 - c]3l H) £ - 1 - ^"d) 

- Hi - 2 - ^fl f S = S ^ . i . ?m + o\u] H ; 

Nl-(4-{7-4'lt - [3- -4-^)3)5)1^^-4-^] -lH-2)5|#S.[3,4-c]3lH]^-l-9j}^^)- 

2 - l(| - 1 - *}6\ fSlSt^i^Dl H; 

Nl - [4- (7-°>nl t . 3 .AHl-S.^l-lH-3lE)-*S.[3,4-c]s)E)cl-l- 0 J)2ll^] - 4 - (SBl^AS^l) 



Al i -Nl - (4 - {7 - oH t . 3 . [ 4 - (4 - "Ills) 511 2W 2*)*W ] - 1H - eft-S [3,4 - c] ^ a) £ - 1 - 9j}s)) ^) 

H«i-Nl-(4-{7-°Ht-3- [4-(4-^l3)5)l^)t)Aio) # j i e)^ ] . lH . ^ e}*S [3,4 - c) ^l 2) ^ - l - °J } 5)]^) 
-4- (SE]#^££^)«ffl^<>Ms.; 

Nl - (4-{7-4"l-V- [3 - (l -"lllslsllel'El - 4-°J)3)sl)e)ci - 4-°J] - lH - AA^ [3,4 - c] A A & - l - H}^) - 
4- (S5)*^S»ll^)'ffl^oHH.; 

N2 - [4 - (7 - °H -V - 3 - a>o] fs^l - lH - 3) e>#5L [3,4 - c] 3) A 3 - l - U) Jfl ^ ] - l - °)l 1 - 1H - 2 - "1 



^li-N2- (4-{7-°Mt-3-[4- (4-il3)s))2)-^t)4 0 )#S.«!€]-lH-3lE}ss[3,4-c]3|e)'a-l- 0 J}5ll^) 
- 1 - D H1 - 1 H - 2 - <?] i^H^M — ; 

2=iffli-N2- (4-{7-°W^-3- [4- (4-"lll3lsllel-^ii)AH#S.a!^l - 1H - 3) 2j-^S[3.4 - c] A A ^ - 1 - °J } sfl ^) 
- 1 - "AH - 1H - 2 - S!#7]-4i«>WE. : 
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N2-(4-{7-4 n l^-3-[(l-^m^^)2l^-4-°a)^s|l£l^-4- o a]-lH-^E}#S[3,4-c]3l5l^-l- < iJ}5)]^)- 
l-Dlll-lH-2-°J#^4i°l-nl-; 

Nl- [4- (7-4 D ]^-3-^>oll-S^)l-lH-3l^#S[3,4-c]3le1?l-l- < a)2l]^] -2,2- cH« -3- s||^=S^H 

Al^-Nl- (4-{7-*Mt-3-[4-(4-^€^^^l^)^H«S^€]-lH-^^*S[3,4-c]^2]^l-l-^}s)l^) 
-2,2-cjnlH-3-^1i=S*oHH : 

H Si - Nl - (4 - {7 - °H t - 3 - [4 - (4 - A Is) 5)] Hfxj t ) aH ] - 1H - A 4#S [3,4 - c] A A £ - 1 - °i } 31 ^) 

- 2,2 - c] nfl ^ . 3 . a|) ^s.^o}u) «= : 

Nl - (4-{7-4 n l^-3-[(l-Dl]l2l^l5]cl.4-<a)3]5|]5)^-4- < a] - lH-3)E^S[3,4-c]3]2]<a- 1 -^HN)- 
2,2 - 1\ A ej - 3 - A li ^S*"K J 1 H.; 

3 - *W - 1 - (4 - A^*\ A ^) - 1H - A A-^S. [3,4 - c] A A £ - 7 - 4^ ; 

- [4- (4-^1ls]*|eMii)*H#S*!-a] - 1- (4-^^l2|l^)-lH-^e)-t-S[3,4-c]3lB] i a-7-4'?l; 
M«i-3-{4-(4-'1«^^^l!t)AHS£^4i]-l-(4-^Al^^)_iH-^^S-[3.4-c]^2lia-7-<>l-tl; S 

3 - [ ( 1 - A 1 A A A 3 - 4 - U ) s| A A £ - 4 - "S ] - 1 - ( 4 - A * A l * ^ ) - 1 H - 31 4 * S [ 3 , 4 - c ] *| Hi £ - 7 - 4 ?I . 

7 - - 5 - (4 - ^) . 5H - si 4*3-13,2 - d] A A n l - 4 - 4tl ; 

1 - #o]#S€ f -3-(4-A^}A^)-lH-A 5f is. [2,3 - d] ajj A 4?! - 4 - ; 

4 - - 9 - eSJfl 1 - 6 - (4 - 511 3] Ti) - 6,7,8,9 - 3]H44°1 £.3. - 5H - si 3 «1 £ [4,5 - b] [ 1 ,4] 44*)M - 
8-*; « 

4-^Jt-.:9-^H#Siffl€-6 - (4-^1^^5tN)-8,9-Cl^olc S ._5 H . s [e)nlr:[4 > 5. b ]ti,4]c)o>^^-8-^. 

(57) ^3 ^ 

1. 

S[«M 1 ifl^l 1173 ZLl-^S^-El aJbb^ 5^ IS] « o]a1 ^n] .JfJf oi^ol^^] .*»].>,;._ ^ 
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109 110 

113 114 US 




4*1, oliEW!!, ^^o> Sli El o). D) o].^^ > o]§ e j^ i ojcf!!, feoli^Hl, 5z]sl£ 3jB}51 



Z 110 £ ^ afe CN, OH, ^5.®, NO 2 , COOH, *l«£)7lH- "Hi: ^ ^ftsW 

Z 111 ■& ^-rr It, °J^S (C, -Q-J, £fe - (CH 2 )„ -*H#S££ - (CH 2 )„ - (^H. °] °1 

s _is-£ <*zj. cn, OH, ttaa, NO 2 . COOH, 35 ^lftsq^lM- x]fts]^l a 
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R,^ Rbfe 44, <t±, 4^4, -CN, -NO 2 , -C(0)OH. -C(0)H, -OH, -0(0)0-11, 4*344 4*34 4* 
44^4*l£, Eflj=4«l, *Le)^°5L*\\Qf\li.^<>}v]±., H4«-?-£S<>fl 1^*44 £, 4^444 4*44 

11, 4*344 4*34 1^4, 4*344 *i*34 4*. 4*344 4*34 &* 141, 4*34 

4 4*44 41^4, ^1*51^14 4*34 4*344 4*34 &* 4111, 4*34 

4 4*34 4* l7]4, 4*344 4*34 &* 44^, 4*344 4*34 &* «Wk^, 4*344 4* 

34 &* 44^ ^f", 4*344 4*34 ^EllSO^E]^ 4*344 4*34 4134-, - Z 105 -C( 

0)N(R) 2 , -Z 105 -N(R) -C(O) -Z 200 , -Z 105 - N(R) - S(O) 2 - Z 200 , -Z 105 - N (R) - C (0) - N (R) - Z 200 , R c 4 
CH 2 OR c S 4^44 ^f-o.5LJfE] 44 ^^^AS 444 44 o]#si\ 4*4# 4444; 

Rcb 44 !$%nSL3., <?±, 4*344 4*34 &* 11, 4*344 4*34 41, -CH 2 - NR (1 R e , -W- 
(CH 2 ) t -NR.R,, -W- (CH 2 ), -0-11, - W- (CH 2 ) t -S- 11 SEfe - W- (CH 2 ) t -0H4 JL; 

z i05 fe 7AA r^ %A o. s *-fr*« Elfe (C, -Q)«>W; 

Z 2oo £ 44 o. £> 4*344 *1*34 g* (C, -Q). 4*344 4*34 &* 44 SEfe *l*47i4 4* 
34 4* (C, -C6)-2]]^°l^; 

44^4 «S, H.ll, 14^1 SO 2 -11444; Rd.Re^ 4#4 1^34 Slfe 44;44fe 
INI. 54 £fe 64 *M13.44#3 ft* tfe 44 ^-124 AS., 2 44 64 4^44; Wfe 44 ^4 

44 2tt 0, S, S(0). S(0) 2 £fe NRf (444, R f b 44 t-^4— -S- H SE-c- 11 4 4) 4 4] 4 4 4; 

R,* * 24 4*344 4*34 &* ?}i4»)t^ £fe 3lEfls44#3 € oH ; 

R 3 *^, sHh-sh, 4*344 *1*34 &* 11 ^ 4*344 4*34 &* 1^-4 4 i; 

A^r -0-; -S-; -S(0) p -; -N(R) - ; -N(C(0)OR)-; -N(C(0)R)-; -N(S0 2 R)-; -CH 2 0-; -CH 2 S-; -C 
H 2 N (R) - ; -CH(NR)-; - CH 2 N(C(0)R)) - ; - CH 2 N(C(0)0R) - ; - CH 2 N(S0 2 R) - ; -CH(NHR)-; - CH (NH 
C(O)R)-; -CH(NHS0 2 R) -; - CH(NHC(0)0R) - ; - CH(0C(0)R) - ; -CH(0C(0)NHR); -CH=CH-; -C(=N 
OR)-; -C(0)-; -CH(OR)-; -C(0)N(R)-; -N(R)C(0)-; -N(R)S(0) p -; -0C(0)N(R)-; -N(R)-C(0)- 
(CH 2 ) n -N(R)-, -N(R)C(0)0-; -N(R)-(CH 2 ) n+ , -C(O)-, -S(0) p N(R)-; -0-(CR 2 ) n+1 -C(0)-, -0 
-(CR 2 )„ + i -0-, -N(C(0)R)S(0) p-; - N(R)S(0) P N(R) - ; - N (R) - C (0) - (CH 2 ) n - 0 - , - C(0)N(R)C(0) 
-; -S(0) p N(R)C(0)-;OS(O) p N(R)-; -N(R)S(0) p 0-; -N(R)S(0) p C(0)-; - S0 p N(C(0)R) - ; -N(R)SO 
P N(R)-; -C(0)0-; -N(R)P(0R g )0-; -N(R)P(0R g ) - ; - N(R)P(0) (OR g )0 - ; - N(R)P(0) (OR g ) - ; -N(C 
(0)R)P(OR g )0-; -N(C(0)R)P(0R g ) -; - N(C(0)R)P(0) (OR g )0 - S&fe - N(C(0)R)P(0R g ) - [444, R-cr 4 

4 h, *1*344 4*34 &* 11, 4*344 4*34 &* 4111 £fe 4*444 4*34 8* 

£ 4*°U; R g b 44 o-s, H, 4*444 Am A 14, 4*344 4*34 4444, 4*3 
7^4 *lftS|4 ^ 4«1#S44 5E^ 4*444 4*34 ^ «>H«>H; P b l £fe 24 4 4; £^ 4 44 ^IMl 
4, 44; 44, 4 44, R 5 R B r 44, 54 JEfe 64 6!lEfls441-^ ** ^444]°144; 

NRS0 2 °)Ji, R, R a 4 4^ 44b 44, * -8-^-4 4*444 4*34 ^ 54 £fe 64 43l3-4°l#3 

** 

R 2 fe -Z 101 -Z 102 °1J1; 

Z 1()1 -o-4 44, -(0,-0;)-, - (C ! - Ce) - 0 - , - (C , -C6)-C(0)-, -(C, -Ce)-C(0)0-, -(C 1 -C 3 )-C( 

o)-nh-, -(C, - Ce) -c(0) -N((c, -Cg)) - £b 4*444 4*44 If* s)]4 ^f-44; 

z io2 ^ tii ^1*444 ^1*44 44 4*344 4*44 &* 44 #^44 ^1*344 4*3 
4 4^ m 3-:^ :■: .v.«l 44i-4°]#eJ £b 4*344 4*34 it4 5r S-i4 44S-4°14 6 l#eJ 
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444 nns.^}^m^ 2^ 44« ^iEfl^4°i4°i#^ ^1-4 4°i^44, q*}± t 445144 44514 &4 444 

44344 4434 &4 ^«»WE, *14s]44 4*5)4 &4 -f *1 ft e] 7-1 4 4434 &4 44^44 
44s)44 4434 &4 ^li:, 4^, *M- °1#3 3£ «*K 44 °143 4^ 44 £fe <^1*^ £4#4 £44 

fe, 5L4, 43L4 SL^r 4443 443714 443*1 *l]E)l£AH#^ =LW<LsL o)^44 af-^^ 44 43 



Si «*Hr 433 443714 443*1 &4 41, 445)44 445)4 &4 41 £fe 443714 4434 & 

4 41H Zlf-ofl o ]n S.emo,^ 44^44; 

R 2 fe 443 B-E3 af-[«^7H, Bfe 4437)4 443*1 *1*344 *1*34 444°1 

#sll, 44344 443*1 &4 44344 443*1 &4 4*1^414311, 443t)4 443*1 &4 

44344, *i43*i &4 443, *i4344 443*1 ®± 43^414^4 4°i£-43, 4437-14 

443*1 S£ 4131, 44344 4434 &4 43^41, 44344 443*1 &4 41-a4iL4 ^ 3434 
4 4434 &4 44^414^1 ^f-°li; Efe 44334 3433 &4 4443#s44, 44344 343*1 
o>£ oj^h^si^ksli, 34334 343*1 &4 4443#s4«^je^, 34334 343*1 &4 444 
3t-5L4141, 34334 443*1 3131^41, 44334 443*1 *Nls414iLl, ^1«:S14M- 34 
514 34334 343*1 &4 31e)1:sl4144, 34334 343*1 &4 4443#s41 

4£143^, 34334 4*514 *imis.oVi4i^o>ni t se^ 4«:5144- 343*1 &4 41°14]°U; 

afe 1<^U, Di , d , Ji , L x ^ H £ CR,^ NAS 3^34 nf- o.£43 44 <a«Q3fc3|. ^D,,G,, 

Jl , L i ^ Mj f^3 1- ol 4^- CR, ol 7] 4; 

0°U, D, , G, , L, U Mi ^3 44^ NR a 3 j1. D, , G, , L, £ M, 44fe CR» °H , 4^4^ CR a ^ N(°^7l 
4, R a fe m*\ Wit »W ^4)^S °1^4 zlW±3-^ 

bfe lolai, D z , G 2 , J 2 .L 2 ^ Wb^CRa^ N^S. °l-¥-<H4 m-o.S^-Ei 44 ^^^^S ^^fetil. # D 2 , G 2 , 
J 2 .L 2 35 * °14* CR3 01714; 

oo] 3., D 2 , G 2 , L 2 ^ Mb^^ *>M"^ NR a °lJl, D 2 , G 2 , L 2 S Nfe f 1 ^ 44fe CR, 0 !^, 4°14fe CR a $ NH4 
Al.R^^^Ai ^^^44 ^4)^-S °1^4 ZLf-^S^E] ^^^O.S^l»5]^; 

44 ^6£ 0 ^ 6 fi) ^^o]4. 
^Il4°)l 5a°H. R 3 °l H°lJl; R, °1 44 F, CI, Br, I, CH 3 . N0 2 . OCF 3 . OCH 3 , CN. C0 2 CH 3 , CF 3 , - CH 2 NR d R 

e , t --¥■!, =1 Bl^. ^14s]7i4 *l*si4 44*1, 4*sl^4 ^*s|4 ^ •as, ^14=1^4 *1«:514 
til^J^i4, ^14=1^4 *14sH ^ sii4Ai ; ^14517-14 *1*=14 sfli, 4^5)44 44^4 4«lt, 4 
44, 445144 44514 ^11— 4*1, S ^145)7-14 ^145)4 ±E|i£ 4^^H4 n4^^f^ 4^^- 6 - 
4^51^ 441-. 

^ll%Hl 51^4, R 3 °l H«>]jl; R a 7> 44 F, Cl, Br, I, CH 3 , N0 2 , OCF 3 , 0CH 3 , CN, C0 2 CH 3 , CF 3 , t-41, 
4, m^^} 44514 &4 44*4, 44s]44 445)4 ^4, 44517-14 44514 ?44 >!i!44.Y.Y), 44 
517-14 445)4 ^4 S1144, 44517-14 44514 m! P. *H4, 444714 44514 ^4 44 X 444, 44517-14 
44514 ^4 31^4*4, 4 44517-14 44514 Spiffs °1^4 4^^^ 4«j5ife 44#. 
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3^8-4. 



4l*M R 3 °l H°U; R 2 7} 4# :/.fK! 




n£r 1, 2 SEfe 3<:>14. 




nrgr 0, 1, 2 £xr 3°]31; 

Rg^r H 5&xr - (CH 2 ) p N(R 4 )R 5 °H, pxr 2 01*] ^ 6^1 ^°U, R 4 ^ R5 -c- A A ^r^SLS,, H, °}7WMt-S 
5£^Y-Z°lH,Yfe -C(0)-, -(CH 2 ) q -, -S(0) 2 -, -C(0)0-, -S0 2 NH-, -C0NH-, -(CH 2 ) q 0-, - 
(CH 2 ) q NH- ^ - (CH 2 ) q S(0) r - [^7lAi >q ^o ifl*l 621 nS: 0, 1 2°14]£- 0]^^ ^fl£^ 

«l€ ^ ^7lol7^; ]£fc R 4 , R 5 * ojl-o| ;i*}-£|ol £ ± 33) ^ 7^ 

StW*]. R 3 °l H°U; r 2 7} 4^ eplHL 




nr£r 0, 1, 2 SEfe 3°li; 
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Qc -OReSEfe -NR4R5OIJI; 

R,^ Rs^r AA^HSLS., H, 44«14°l#S < S; ; a 2^Y-Z°H,Y^r -C(0)-, - (CH 2 ) q -, -S(0) 2 -, -C(0) 
0-, -S0 2 NH-, -C0NH-, - (CH 2 ) q 0-, - (CH 2 ) q NH- ^ - (CH 2 ) q S(0) r - [<*j7H, q ^r 0 tfl*l 6^ 
; r£ 0, 1 S£fe 2<>14]S 0)^4 afAS^El Zfe *l€E|7m t4, ^s\ 7 ^ 

®& 41, ^1^41 £fe «1]EilsAi.oi #s o a v- s af-oi7l4; Sfe 

Rs^ ^ SEfe *12&£M4 ^lfts]^] £zj ^f-olcf. 

Sl°H, R 3 °l H°U; R 2 4 4# 44^ ^#4 4^-§-. 



#714<>1)4, 

n-S: 1, 2 JEfe 3431; 

R^H, o>4Hl4°l#S.<a^ 5E^Y-Z°l^,Yfe -C(0)-, - (CH 2 ) q -, -S(0) 2 -, -C(0)0-, -S0 2 NH-, -CO 
NH-, -(CH 2 ) q 0-, - (CH 2 ) q NH - % - (CH 2 ) q S(0) r -W4, qir 0 ^4 6^ 3^oj^ :r g. 0 . l SL^r 2»14] 
S o]*°\& =L^<L3.^ 4«!sH; *1«£]?14 x]Qs\7] ®& <y-=3, ^]m^ *1«44 41, *1 

*fll4<»l %M4, R 3 ol H °U; R 2 7f 4# 444^ ^f"°J Wfr. 





-8-71 4^1^i, 



i£r 0, 1, 2 lEfe 3°l31; 
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Rs^H, XfcY-Z°H.Yfe Hit, -C(O)-, - (CH 2 ) q -, -S(0) 2 -, -C(0)0-, - SO 2 

NH-, -C0NH-, -(CH 2 ) q 0-, - (CH 2 ) q NH - , - (CH 2 ) q C(0) - , -C(0)(CH z ) q - ^ - (CH 2 ) q S(0) ,. - M 7} 4 , 
-(CH 2 ) q -, -(CH 2 ) q 0-, - (CH 2 ) q NH- , - (CH 2 ) q C(0) - , -C(0)(CH 2 ) q - ^ - (CH 2 ) q S(0) r - 3 <&zj ^ 
£ fS«, 3}olHS-Al S£J= oj-z] ^ofl olo^^. q fe 0 ^] 6^1 ^o^. r ^ 0 , 1 £fe 2°14]S o) 

^<>14 J^f-O^E) Zfe *l«S)7l4 4*1^, *l*=l7l4 *] 

444 *14£M4 *lftsl4 ®& 41, *1«£M4 *l«-=l*l afe *1*3?14 *i#s|*i 

Y 4 Z^r «4], ^V T ?J ^°]]4 ^ftifltf g=fe °141SH§ ^ 5ife SLfe 44i^H j7; 

Re^ ^-4--, 4°lH^4 xl^£]7lM- *14s)x) ^fl. xlfi5)7]4 41, *)«:E|44 *]£S)*1 

^EflSAl-ol^^, ^lftS]7l4 X)^S]X1 44*14-!^, *14SM4 ^1*5] Xl 44*141, *] 

£S|X1 <>Ht7fi^, ^lftS]7l4 ^1«5)X] 414>i , d, *1«-3?14 414iLl, *14"Sl?14 

«i]E-iis4 o ]#i4ii^, ®& 4*1^11 *i£37i4 

°1^-<H4 n*.°3JM 44 4^ o.s 4«i« s>4 oi-s-s] ^^oinl. 
4, li 44°ti <£13£ 4°1^H ^S-i *1*:44 S^4. 

3^ 9. 

3H4<1 Stl«H-H. R 3 °l Holui; R 2 4 4-g- ^4^s] nf-?] 



R«fe H, *l*37i4 *)«£14 41, *lfts)44 *1«34 44h14^1#^?j se^ Y -Z°H, Yfe -C(0) 

-, -(CH 2 ) q -, -S(0) 2 -, -C(0)0-. -S0 2 NH-, -C0NH-, -(CH 2 ) q 0-, - (CH 2 ) q NH - $ -(CH 2 ) q S(0) r 
- [^H, q^r 0 vfl^l 6^1 *<1^°M; r £- (J, 1 EEfc 2°]4]5- °1^-°14 nf-O.S^E] ^^M; Zfe ^i, *lft37l4 
44 41, ^1*517-14 *lfl;5l*l 44 4°]t, xlSts]7l4 ^1 « =1 ^1 44 41, *1#5M4 *1 4=1*1 44 *» 

38 7* 10. 

*iii4°fl 2i^i4, r 3 °i h°u : r 2 4 44 -^f-°J 
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m£ 1 iflx] 6^1 ^o)SL; 

R,^ Rjfe 44 ^-^^S, H, *]*s]?]4 o|-x>a]A>ol^stS Ett Y-Z°H, Yfe -C(O) -, - (CH 

2 ) q -, -S(0) 2 -, -C(0)0-, -S0 2 NH-, -CONH-, -(CH 2 ) q O-, - (CH 2 ) q NH- % - (CH 2 ) q S(0) r - [<W1, 
qfe 0 ifl*l 6^] ^°H; r £ o, 1 £fe 2°14]^ nf-AS^-El ^slH; Z ^ *litE)7l4 ^ls^xl 

°£%. °Mt, *1«344 S*£ oH. *1 its] 714 £-b 

R,, R 5 ^ I't^H $1^ ^ €4fe 3« 7^1 ^lSsl7-lu). xl^s]x] S)]ells4 0 l#si SLfe *1 

«:SM4 x]svs]xl «Hb)1shH4°1#^ aff *H^4. 

$7*8-11. 

1*8-41 9X°]*\, R 3 °l H°laL; R 2 4 4-S- 3-«H4 af-ol 



n^0« 4^ ^4s ; 

0°]5L 1 4*1 6^1 ^<>M4:; 

1^3. m^:0 ^] 6S] ^44; 
Qtt -ORgSfe -NRjRs^Ji; 

R,?J Rs^r 44 ^-fH «£, H, *]?!:E)?14 xl$S)x| oWnlAHes^sfl S=fe Y-Z°H. Yr -C(O) -, - (CH 
2 ) q -, -S(0) 2 -, -C(0)0-, -S0 2 NH-, -CONH-. -(CH 2 ) q O-. - (CH 2 ) q NH- S - (CH 2 ) q S(0) r - H^, 
q^r 0 44 6S1 ^t^M; r& 0. 1 SEfe 2°14]3. o^x] °.3.*f-tf <d^=M; Z^r *]«:S]7-14 *];&5]xl 

^1*E]7^4 xlSVE]xl o^Aj, x]S^7^4 x)^-S]x) o]-o|t. *l3&5l7i4 *)3&SH 4^, x)^£)7^ 

4 xjsVElxi ^ s)1b]]s41 *l£s]7l4 *l«r3*l s|]b)Uah#s^^ :if-°l7l4; 

R,, R 5 ^ 1^-51 «H 5ttfe ^4: «*Hr 3€ 4*1 6«2l *I*=MM" §]] Efl £.4 o] # s) ^|L # 

Rs^ ^i. iEfe x]ft^7^4 *1«:44 <f€ af-014. 




12. 
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4l*M 31°]*}, R 3 °l H<>li; R 2 4 4# 4443 =l&<& 44#. 




44^4, 

R^H,*!*^ 714*1*3*1 44al*M#S£S SfeY-Z°H.Yfe -C(O)-, -(CH 2 ) q -, -S(0) 2 -, -C 
(0)0 -, -S0 2 NH-, -C0NH-, -(CH 2 ) q O-, - (CH 2 ) q NH - % - (CH 2 ) q S(0) r - M^, q b o ifl*l 63 ^ 
°14 0, 1 SEtt 2°14]S oj^o^ ZLW^-S.^ £ q £| ; Z fe *j 43 7] 4 *1*3*1 *1*3t14 *14 

3*1 6M ki *143t14 *143*1 Ste 41, *ifts]7l4 *143*1 ^ «|tOso>l SEb *1437l4 
Ste «l|«l|SA>oi#s^oiji ; 

Rs^^, SEfe *1*3 71 4 *1*3*1 tl Ilf-°14. 



*)Ho4°11 sa«H^. R 4 . R 5 « ^€44 4*f|, 4-S- 44^13 «|*|£^H*^ ^f-* *WKr 44§-. 



R 7 MM R I4 -b 44 ^-3" 'St SEb --r^°l?14; *14*fl R 7 4 Rg; R 9 4 R 10 ; R„ 4 R 12 ; £b R, 

3 4 R 14 ^3 44 °14°1 4?H 4£ £41- 44HJ714; afe R 7 ^ Rg^3 44 °14£ *14^, C0NHR 15 , COOR, 
5. CH 2 OR, 5 £b C^NR 15 (R I6 )°14 R l5 £ R, 6 £ 44 H, o)-^n]A>ol#s.<a^ 3Eb V - L°l oj ; vfe 

-C(O)-, -(CH 2 ) p -, -S(0) 2 -, -C(0)0-, -S0 2 NH-, -C0NH-, -(CH 2 ) q O-, - (CH 2 ) q NH - g -(CH 2 ) 
q S(O) r -|°l 7 14pb0tfl*l 63 ^°lJI; qfe 0 vfl^q 63 ^ojB} ;r £ 0, 1 Efe 2°I4]-?- "l^^l ^f-jO^jf 

^ 4^134 L-& 3437-14 3 433 Ste 41, 34334 3433 Ste 43 -V, 34334 *1433 Ste 41, 
34334 3433 Ste §Nls4t s-c 34334 3433 ate *H3,*}°]W3-<g% a#°]34; HL-fe R 15 , r, 
6 ^ £± 34b 43, 33 ifl^l 733 34334 3433 ate 31iHl5L43#3 £r 34334 3433 ate sflell 
-?-4343#3 1^5}2; 



^4 13. 




434*1)4, 
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Xfe 0, S, SO, SO 2, CH 2; CHOR 17 BE^ NR 17 o]jL; R 17 £ SHQ^TW *14£]*1 44, *14s]7l4 *14£| 
*1 oft, ^ftS^ *]£s]*| 4144, -C(NH)NH 2 . -C(0)R 17 £fe -C(0)OR 18 (^W, R 18 £ =ri, 
*143t14 *143*1 44, *14s^4 *1£4*1 41 afe 4*5M4 *14h14 4141°14)°H; 
tcOEr H4. 



^lio*J-i 5tM4, R 4 , R 5 ^ 4*1 4# 44^ s)1ei|sah#^ ^4-^ 



R 19 2 R 20 * 4^ ^r^S, £fe ^4 £3*1^4; SL^ R 19 4 R 20 °1 4^1 &± 44°H; 

R 21 *R 22 ^^^^^^S, H, *]«:H)714 *)4£)*1 4£ 44ul4°l#Sll £fe V - L°H ; Vfe -C(O)-, - 
(CH 2 ) p -, -S(0) 2 -, -C(0)0-, -S0 2 NH-, -CONH-, -(CH 2 ) q O-, - (CH 2 ) q NH- ^ - (CH 2 ) q S(0) r - 
7H, p^r 0 4*1 63 ^ojj7 ; q^r 0 4*1 6^1 r£ 0, 1 2°14]S o]^°14 j^oj^ 

L£ ^1«^714 *143*1 41, *14=l7l4 *14-5l*] 4£ 4*1^, *]4-5j7i4 *14s)4 41, ^€^^4 

^£41 *14£M4 *14£)*1 *Nls4<>ms41 ni-oi7i4; 

R21 , R22 3 ^ «*Kr INI, 34 ifl*l 6^2} ^1^S1714 «|6|SA}olg^ nf-i: ^^S>J1; 

m£ 1 4*1 62] *j*r<>14; 



^10*<H Sl°H. R 4 , R 5 ^ 3^«*M- 4# *^2] s(|e)1saH#^ ^f-i: *WKr 44#. 



m£- 1 4*1 62] *j^4^; 

R 23 £ C^OH, NRR' , C(0)NRR' SE^r COOR[<Wi, R * R.^ 44 4^3^, SL^ ^14£]7]4 *143*1 
4£ 44 *14sW4 *143*1 ^ P. 41 s^r 4 4.^4 443*1 4141 C >14H4. 



3^*8- 14. 




471^1^14, 



3^*8- 15. 
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^4 16. 

4 io4°fl 5&«»H. R 4 , R 5 ^ 4^444 44, 4-S- 44^3 *|^saH1^ ^#4 ^4fe 44#. 



4-*]4°ll4, 

R 24 *]4£|4 ^1*5)7^ 41 £fe *1«444 *1$44 g£ o^o^ ?> 

44, *14^, C(0)OR 25 , CH 2 OR 25 , CH 2 NR 26 R 27 iEfe- C(0)NHR 26 <>1jL. R 25 *14=l7l4 44, 

*i4si7i4 *14sh 41, *i4£)7i4 ^is^x] ^ ^i«£]7iM- nn^\o)^ ^ 

*14s)7i4 *1«=M 4£ «He)]s4°1#so1-ii.oh ; r^ r 27 -a z^z| ^-^^ o.s, h, *lfts]7l4 *14sl*l <>> 

t.[h1aH#S4S 5&fe V-L°M; Vfe -C(0)-, -(CH 2 ) p -, -S(0) 2 -, -C(0)0-, -S0 2 NH-, -C0NH-, - (C 
H 2 ) q 0-, - (CH 2 ) q NH- ^ -(CH 2 ) q S(0) r -H7]4, p ^Oifl4 6^ ^<>U; qfe 0 4*1 6^ ; r£ 0, 

1 2^r 2°]4]S °]^o]^ ^o_SHf-B\ ^ajE)^; L£ ^l«-5)7-iq- xl43*l oj-z], ^^S]7^ *143*1 4 

4^. *1434 44, *145]7l4 *Nl5-4« £^ 44344 4*1^4 

ol#S^ol7^; 5Efe R 26 , R 27 *2 ^ 44fe 44, 34 4*1 644 *lft£|7ii+ *MsL4°l-t3 ^ 

f-**l444. 

17. 

*fll04°l| 4<>H,R 4 ^ R^S] 44 Y-ZS] nf-oH, Z 7> 4* 44*14 ^f-°J 44#. 



Tfe C(0), S, SO, SO 2 , CHOR £c NR«]J1; R^ Sl^r *14£)7]4 44 *14£)7l4 *]4&S)x| 

41 5E*r *1447i4 444*1 4£ 4144 ^]a; 

n£ 0, 1 SE^r 2°14. 

^4 18. 

XI 10*841 5£<H4, R 4 3? Rgf^ S>i4 ojAj-ol Y -Z°U, Z4 -N(R 28 )R 29 °)4 R 28 5 R 29 7} zj-zf s-^aj o..?_, xjsV 
£17-14 *144*1 44 44*144 *1447-14 *14*1*1 4£ 44*14-S444 ^14£l7^4 *]*=I4 4°1hjm 
44 *1$£|44 *l$s|4 S*£ 4S^i4 ^145)714 *14sl4 4-& 4«4iL^ Efe- *1£444 4*34 4-£- 4 
4^43 !°1 7-1 4 ; Rz8 r 29 71- *U *I44 5«] £fe 6^)^ xj^siTlM- *)4sH 44 «il^|s^M«sj aft 
<WKr 441- . 

^^4 19. 

^In4i R 4 , R 5 ^ 4^444 ^1, 4# 44^!^ sfleflsLAH^ei ^1-* ^^4fe 44#. 
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R 7 44 R 14 44 5-%A°-3., 4# 41 SL^r ^i444; 444 4, R 7 4Rs; R 9 4R 10 ; Rn 4 R 12 ; 3^ Ri 
3 4 R 14 ?3 44 444 44 4:£ 44* 44444; 2fe R 7 "£ Rgf^ §1-4 44-& 44^, CONHR15 , COOR! 

5 , CH 2 OR 15 HL^r C^NR 15 (R I6 )44; Ris £ R.6 £ 44 ^4-°^, h, 44344 4434 4£ 44444 # 

ii.ll 3EfeV-L°H;Vfc -C(0)-, -(CH 2 ) p -, -S(0) 2 -, -C(0)0-, -S0 2 NH-, -CONH-, -(CH 2 ) q O-, 
- (CH 2 ) q NH - -(CH 2 ) q S(0) r -[444,pfe0 44 63 ^4^; qfe 0 44 63 ^44;i4r0, 1 JEtt 24 
t±]3. 4^44 nf-o. S «-El #334; L£ A]3&S]7li+ x]gs)-A} ^ZJ. ~X]^7]^ 4434 4£ 44 

344 4434 4£ 41, 44344 4434 4£ *H 31^41 44344 4434 4£ 3] si) 3.4-4*^41 
444; afe R15 , Rib 4 44: 44fe 41], 34 44 74s] 44344 4434 4£ 43ls44-t3 SEfe «i|^s4 
444#4 

Xfe 0, S, SO, SO 2, CH 2 , CHOR 17 Efe NR 17 4-31; R 17 £ *r4i, 44344 445)4 4£ 44, 44344 44=1 

4 4£ 41,44344 44514 4£ 4444, -C(NH)NH 2 , -C(0)R 18 3^r -C(0)OR 18 (444, R 18 * 
44344 44514 4£ 44, 44344 44514 4£ 44 44344 4434 4£ 414444)44; 

trOSr 144. 



4li44 444, R 4 , R 5 ^ 4^444 44, 4* 4443 *Miii44#4 aft ^sRr m*. 



R 19 S> R 20 £ 44 434-°£, *|# 41444; 3^ R 19 3 Rzo 4 44 44-- 44* 4444; 

R 21 H R 22 -b 44 -^*im<L£-, H, 44344 4434 4-& 44444 #£41 3Efe V-L44; V^r -C(0) -, - 

(CH 2 ) P -, -S(0) 2 -, -C(0)0-, -S0 2 NH-, -CONH-, -(CH 2 ) q O-, - (CH 2 ) q NH- 5 - (CH 2 ) q S(0) r - [4 

44, P ^ 0 44 63 4-t43i ;q fe0 44 63 4^r44; r^o, 1 £fe 244]£ 4^44 afisf 4 4434; 
L£ 44344 4434 4£ 41, 44344 4434 4£ 44 44344 4434 8*£ 41, 44344 
4434 4-£- 3145-41 SEfe 44344 4434 4£ *56U4-4#sSS nf-444; 

R 21 , R 22 £ 1± 44fe 44, 34 44 643 44344 4434 4£ *))ei1sah#4 ^^s>s ; 

1 44 63 ^44; 



l?f 20. 




44444, 
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21. 



m-fr 1 tfl^l 63] ^^olji; 

R 23 * CFfeOH, NRR ' , C (0) NRR ' £b COOR R£ ^ Efe *]:fts]?]4 



r 24 ®± m, *i*^^i4 4i ^l^si^M- ^ °m°i?i, *\ 

4^, C(0)OR 25 , CH 2 OR 25 , CH 2 NR 26 R 27 Sib C(0)NHR 26 R 25 b *\&%?\^ 

^1^S]7-14 6>^ t ^«S)7lt|. *l«r£]*l o^S. ^ftS]*] S^l^H"^ 5Eb 

*1*£M4 *l«r^)^l «H*|S.A>ol§ao>^ ZLf-o]^; r 26 « R 27 £ 44=-^^o.S, H, *l«r£M4 & 
£ ^ul^mS-^S Sb V-L°H; Vb -C(O)-. -(CH 2 ) p -, -S(0) 2 -, -C(0)0-, -S0 2 NH-, - CONH - , 
- (CH 2 ) q O-, - (CH 2 ) q NH - ^ - (CH z ) q S(0) r - M^l-M. p ^ 0 01*1 63] 3*r°U: qb 0 OH 6^] *<]-t 0 M; r& 
0, 1 2b 2°14]S olf-oj^ nf-o.s^Ei ^HB5]H; L£ ^Sj-s]^ *]*S]7]uf *]^S]x] 

°Ht, x] 31-5] 7^ ^lftS]^] o^, ^SVE]7lt+ *|$S|*| 2b ^]*S]7^ *1£5]*] afl^jS. 

Afol^so^^j afo]7]4 ; Hlb R 26 , R 27 % 3« 0W 6«s) ^IM^W *l#s)*] «flB(|s.^>ol 

3 1 l*i SH ^ , R 4 1 Rs 444 Y - Z°l Z7> 3] . ./.-•,' 91 



^lll^l $H4 R 4 , R 5 ^ ^«44 4* *«Hs] aHHSAHSeJ *8^4b 
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gfe 0 SEtt 1°U; 

T^r C(O), 0, S, SO, SO 2 , CH 2 , CH0R 17 S^r NR 17 °H, R 17 •& *|*3>m tS, *lftsl7l4 

41, 4111:1, -C(NH)NH 2 , -C(0)R 18 , -C(0)0R 18 R 18 £ 

^1€S]7^ *l«r5|*l *1*SM4 *]«£l*l 41 SLfe *1££M4 S]^E]xl OHM oH; 

R 32 ^i, 44in, £fe *1#£M4 ^s]tW Sl^S]xl ^1?^. *l^£|7l4 m 

=1*1 l^Ht^ *]$5|7l4*l«SW #± *}°}^*]<g?A, *]%S\7W ®& ^lMfi^, *1«=H 

4 *l«r3*l S£ tl4a.l afe ^lSs]7H *l$sM 41!1<>14. 



4ll^o\] 9X°]^, R 4 ^ Rs^ *M- Y-Zolol, Z4 -N(R 28 )R 29 o|nj : R 28 ^ R 29 7} 44 s^^S, ^ft 

51714 *14=]*1 ^A^Z], S]$5|7l4 SlftSlxl ?>o ^A]-?}-^^, *1*£M4 *W1 ^1^] 

^1«S1714 ^1*51^1 !l*i3Ll, ^1«-El7lu(- x|%£lxl oj-^^y ^ r£±= *)1&S\^ 

R 28 $ R2 9 4 ^44 5« SEfe 6€S1 *l«;£)7l4 xl^Hlx) ^EHSA}0l^Sl j^f-fr 



*)]8^°i] Sfl«H, R 5 4Y-Z°U, Z4#*H -N(R 30 )R 3 i 31 nf-ol^, r 3() * r,, o] 44 s-^^ AS, £1, 
48*M °J<H4,R 5 4Y-Z°U, Z7>4-g- 3}-444 3.#o] 



47l^HH, 

Xfe 44 ?5"U^±!L, CH 5E^r N°l 3L- 

r 32 44^. 11, *i$=W4 ^ iHM4Jii, *i«sM4 *i«=w 

4=1*1 4£ 114iLd £fe ^1«£1714 *14=H ^ ofl o a v^ ;if.ol4. 
3^27. 

*H 8*841 £44, R 5 7 > Y-Z°U, z4 4^ ^421 nf-01 sHhl. 



24. 



25. 
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grOSr 1^131; 

T^r 0, S, SO, SO 2 , CH Z , CH0R 17 S^r NR 17 °H, R 17 -& *lft-£|7i4 51*51*1 ®& 11, *lfts]7l4 

*] 41, *lft£|7l4 ^lSsl^l 4111, -C(0)NH 2) -C(NH)NH 2 , -C(0)R 17 , SEfe -C(0)0R 18 

; R 18 £ 11, *1*£M4 41 SEfc x)ftEl7m ^sVE]^ 0 >1 1 

1°M; 

R 32 ^i, Alo^ r£±= Sl*3^7m *1£SH 11, *]*=1714 *lft=l*l l^M?}^, xlft£l7l4 *1* 

3*1 l^M^z), t»lHfAiti, *1*£|714 xi^Ejxi oH^i-fil, *1*=17H 

4 *1£5M 114iL^ £fe *1«-£)t14 *1«-=H 4111 

28. 

^18^)1 5tZ°H, R 5 4 Y-Z°U, Z4 nf-g- 314^1 ^»°J 4^1". 



g=0, 1 3=fe 2451; 

r 32 a=fc *]«-sl44 11, *l«-£)7i4 *i#s)x) ^Ai^ji^, *) ft 3 7-1 4 *uj 

3*1 fc^HgS. *l«37l4 *1«34 sHHiH'&S, ^lft£l^4 mm 4«1^4.&1, 
4 *1*3*1 114^ SHr *l«sl7i4 4111 ^f-°14. 

29. 

^8%°ll 5i & !4 R 5 7>Y-Z°U, Z7> 4^ 4443 ^f-°l 4<t«-. 



Tfe C(0), 0, S, SO, SO 2 , CH 2 , CHOR l7 St^r NR 17 °M. R 17 ri, *1437l4 *143*1 11, 41, 41 

11, -C(NH)NH 2 , -C(0)R Ig , 2fe -C(0)OR 18 °U; R, 8 £ ti. *143t14 *143*1 11, *143t14 
*143*1 41 £fe *143t14 *143*1 4111°H; 

g^r 0 SE^r 1°1 Jl- 





*7l44K, 
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R 32 fe <*±. *143t14 ^1^5)^1 fcg, *14=M4 4434 t^l?^, *l*Hl?14 x^x] 

S£ t^ltS, *1437l4 x]4£|x) sH=^l-&a, ^lftSl^q- xj4S)*l °Ht7}M^, *1$5|?14 x| 

43*1 21^ *1437l4 *14s]4 ofl 0 ^ iif-44. 

*»8*M SU«H^, R 5 4 Y-Z°U, Z4 4^- S|-*H3 ^if-°! 




#7]*H4, 

R 32 ti, £^ ^145] 7-1 4 *1434 ^1*517^ x]4s|xl |^^}Mi ^]ft£]7^ *] 4 

£)4 S*£ 44*141, *14344 *14s)4 SHH^^ltS, *14s)7l4 xl43*l 4*1^4iL4, 444iL 
4, X1434 3.2.44*1 £fe 44344 ^«;E|xl 0\%<£Q0\5L. 

R 33 £ ^i, *1437l4 *1434 41, ^l^rS)^^ *1434 447-14-5L4, x!43t14 *1434 44 

*in, *i437i4 *i434 °M2n?>ii^. ^ih^i, *i437i4 *i434 ®£ 4*)i4. *i43*i 

414iL4 £tt *14344 *1434 o]-44z]o|4. 
4°14,R 3 0 1 H°U; R 2 4 4-§- 4443 -z.f-4 441". 




444<*W, 
m£ 0 Sfe 

R 34 , R 35 , R 36 , R 37 , R 38 , R 39 , R 40 * R41 £ 44 ^*\<L2., 51^ *14*fl 4, R 34 4 R 3 

5 ; R 3fi 4 R 37 ; R 38 4 R 39 ; 3Efe R 40 4 R,i ^3 ^4 0)40] ^\ #± 4x1-1- 44MM; 

R4 2 H, *1437l4 *1433 oj-xVHlAH#JS-41 £fe Y-Z°14; Yfe -C(0)-, -(CH 2 ) p -, -S(0) 2 -, - 
C(0)0-, -S0 2 NH-, -C0NH-, -(CH 2 ) q 0-, - (CH 2 ) q NH - £ - (CH 2 ) q S(0) r - M714. pfe 0 63 ^t 1 
°U; q^r 0 ifl^l 6 3 ^-t-°H; r£ 0, 1 £fe 2°14l£ 3^14 ^#^51^3 4^,33; Z^r 34334 3433 

4-£- 41, 34334 3433 4£ 43t, 34334 3433 41, 34334 3433 4£ 33^41 
se^t 34334 *1433 *l)3s43#s41 ^f-334; 
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R, 2 444^ ^f-M/H, u £ o £fe 1°U; R « , R 44 , R 45 , R 46 . R 47 . R 48 . R 49 * R50 ^ 4 

4 f^ 1 ^, "HI <^1°144; R 43 4 R^ ; R 45 ^ R^ ; R 4y 3± ; £fe R 4g 2)- R^ f^fi] 5>4 

°ltf<>l #*fl Q± q-El-vfl^; R 51 £ h, *1*3?14 *]«-S)4 «l*|-«l*WS3.$« V-L°)4, Vfe - 

C(O)-, -(CHz)p-. -S(0) 2 -, -C(0)0-, -S0 2 NH-, -CONH-, -(CH 2 ) q O-, - (CH 2 ) q NH - 5 -(CH 2 ) q S 

(0) r - pfe 0 lfl*l 63] ^^Oli; q fe 0 lfl*l 6^ ^ Q, 1 £fe 2*14]S oj^o]*] 3f-^S^-Ei 

4«|£H; L£ *14£]7i4 *l*s|4 41, 44£M4 *14s)*l °H^. *1S=I44 x]#s|xi ^ ofl> 

ftE)7^4 *14£H SIN £41 SLfe ^1*51^4 ^1*5] X] a|^SAH#S^^0l4]cl^. 



4HM 5lM4, R 3 °l H°U; R 2 4 4* 444 si ^f-?] 44*. 




h, i,j, k §2 l^^pii D £fe 14-2.; 

Rs 2 , R 53 , R 54 , R 55 , R 56 , R 57 , R 58 , R 59 . R g ^ R,^ 44 ?$%*AtL3L, "ill S^r ^°144; £fe *l«r* 4, R 

52 4 R53 ; R54 4 R55 ; R 56 4 Rst ; 2^ r 58 4 Rs 9 44 <>14°1 4*11 <b± 44# 44^; 

Rso £H, *14£]7i4*14sl4 44«14°m£ll £fe Y - Z°l °] ; Y*r -C(0)-, -(CH 2 ) p -, -S(0) 2 -, - 
C(0)0-, -S0 2 NH-, -CONH-, -(CH 2 ) q O-, - (CH 2 ) q NH - 4 - (CH 2 ) q S(0) r - [^W, p ±r 0 ^fl*l 6^ ^ 
q^r 0 ifl4 6^ 3<r°H; r£ 0, 1 Sir 2°I4]£ °1^°14 OlW^S.^ 4^£M; Ztt *143t]4 *14=H 

®± 41, *14sl4 «Ht, *143t14 *14s)*l 41, *I*£M4 *14s]*] *)]3]£41 

Rso £ 444^ 4 JLf[oi7lAl, v ^ 0 Sfe lo] 5L; R 61 , R 62 , R 63 , R 64 , R 65 , R 6G , R G7 g Rg 8 £ 44 

^-^^^ 41 HLfe ^^°1>14; £fe *14*H 4, R 61 4 Rs 2 ; R 63 4 Rs 4 ; R 65 4 Rs 6 ; $ R 67 4 Rs 8 ir^l 
44 ol4°l 4*11 4i 3.4-1- r G9 ^ H, *1#£144 ^jftsH ^h^o^o^ Sfc V-L°14 V 

-C(O) -, - (CH 2 ) p -, -S(0) 2 - , -C(0)0-, -S0 2 NH-, -CONH-, - (CH 2 ) q O-, - (CH 2 ) q NH - °A - (CH 
2 ) q S(0) r -S °14<H4 ^#0.3.^3 4^34 pfe 0 tfl^l 6^1 ^- a )JL; qxr 0 ifl4 6^ r& 0, 1 iEfe 

2°li; ^]4H]7^ ^lftsl^l 8>^ ^S, x)s}s]7]il ^ ^lfi£]7^ xlftsH ^ 0 }U., xlft 

5)714 *1*=14 «llEflSO^ £fe ^14s]7^q- Al£5M ^ Sll El )^H#-?- < 5 1 V S°14j°14. 



^^4 33. 

^]s_4^ f, A4?] ^143] 44# £fe *l*s]Tr "3, Hsh^ ^#43 44 tflA>#^ 

^1711 ^4* 5.44^, 4 44 4421 444 44*11 4^* <WRr 4^. 
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^T 1 ^ 34. 

*H334°ll 5tM4 4^ ?14*il4 KDR, FGFR- 1. PDGFRJ3 , PDGFRa , IGF- 1R, c-Met, Fit- 1, Flt-4, TIE- 
2, TIE - 1, Lck, Src, fyn, Lyn, Blk, hck, fgr S yes-S. °\+«\& Hf-.°£*M| 44 

35. 

*l-g-43 -S-JL^=S1 ^1143 44#, £^ -IBEI^ o.S Sj-g-Sjc 4 5.£H?j £ir ^#43 »^ cfl^## 44 

°1| n -T-^ 4-ft £#SH , o] a] *V ftxH] 7fl x-l ^ *J-o1] oH o§ n| *) fe a o V^ . 

36. 

*lfi43 4^40] ^Vcq s|.^o. i £fe o)^ X^S^o.^ *)-g-S}fe <g, MH?] Hife A 3#43 # A 3 tfWS-fr 44 
5.444 °1*I4 44<W1 «4«^ 4^(angiogenesis)ol] °J44 44 

*H334°fl 5fl°H, tfH* 714*114 7l4*ll 4«j;g 33.4 ?14*ll4 44 

37*38. 

*ls.flH 43:441 j^s-, o]^ ^ejflj-aj o. s ej-g-si^ 4 EiEij ^#43 m tlW** 44 

«W ^M** £444 ol **W>1M * 4*1 O]^ n <^. ^ 

37* 39. 

*fl384°1 91°]^, 4^ SLt= 4<?H1 4\n 445M4; ^31(Mooren) 44?114°l7i 

4; 44(#)°1 *H°<MJ tfl4°J #-T-?°J 44 

37*40. 



*li§.43 43l4sl *l|l*sl 44#, 5^ o]S| o.s 4 Sifc ^-§-43 4^ tfl4#* 44 

^flTfl £444 0 134 44 44, 4)14^ 44, 4, 35.^ -44^1 (Crow -Fukase) f^?(P 

OEMS), 4i^ 34 ^It 1 ^11, 4^ 4tf^ 44, 47^44 444 °Jf43 4 ^4 H£*g. 44 

El^Aj ^^oj_ 4^ 344, 2:2] o)ai 7 ]« i 4°]^ (Lyme's disease), * ^1 S4^^ (von 

Hippel Lindau disease), ^3L4, #4 4*HH^ (Paget ' s disease) , 44 44 ^34 ^44, 4^44, 34 44 
ti4 43^£ 44?, i^Ei - HflBl - iffl^tg (Osier- Weber -Rendu disease), ^ ^aJ)^ ^ afe ^ 

A o v , *4ti, im, ^1^-?- ^s] vii 44^ 4^>?i#, 4^t-«, 4^^4^, 

stb 3.2. m 4°1^, 44^-i4°l£^, «f- £fe ^^#4^4^)1 4£ ^-S- *1 



^^8- 41. 

$]40*M $X°]*\, °14 ^4°1 ^ 5E^r Jf#, 14^1^^ ^4^, ^H 1 - 44^7)1 #, SE4°J, -frel 

^■S, e^], 44, 4^ 44 45], 5114 X] $ Iff, 14U, ^44^*4 (Stargardt ' s disease) , (Eales dis 

ease), 44^ 2L^r 44 ^ o] « 0 V^. 

^^4 42. 
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311 ill ^ 

43. 

7H° D v f\ St ?}S.a] (Kaposi) JM^CHodgkin disease), #^*, 3=fe 4 

^140%M1 5l^Ai_ ^-b^ ^fto] o]^sl _ ^ifl^, n Q Vrta £fe nj^ll^^o] ^ 

-frS^ ^ll^ ^o._ £fe ols] AS *l-8-H|ir £fe «3 ^ 

£31 # i^H, S^HtIH ^ 
46. 

"Am^-i f^l?l^i -8-a.U: f-^^^ « 0 >^. 

^^47. 

*H34#i ?14^l7> Tie-2?1 #1. 

48. 

*)146*H1 Sa«H-H, S)-*H 1^1 S*#f-, £tt ol si ^EW^S *l-8-£l^ «, SEfe JMJ tJW#<>l n 

S.-l«:«^ afl^ ^-Bfls f-<W >;]••'. 

49. 

^148%H1 5tW*l. =S- 1*^3 ^ °1^7l- VEGF, VEGF-B, VEGF-C, VEGF-D, VEGF-E, HGF, FGF- 1, FG 
F-2, -frSLSfl 3t ^f-AS^El Ajajs,^ ^ 

*»46*M &<H*I, W 7> «J1, 2 2) olAj ^ ^ m ^ 2)41- «J-«1. 

^^51. 

^133%H1 floH, ?1^1 »^°1 T 4S. tt^Sh B ^3L «^5h hRV AflaE. 4^^, ^ <§f^ * 

-§- *# 3E*r o}^o) «||^ 4 Ve(14 ^1 ofe ,jj.uj 

^ll^Hl fl^-H, 
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R 2 7} -Z 101 -Z 102 °lal; 

Z 101 °1 1th - (Cj -Cg) - , - (C x -Cg) -0-, - (C, - Ce)-C(O)-. - (C , - Qj)-C(0)0-. -(C 1 -C 6 )-C( 
0)-NH-, -(C, -Cg) -C(O) -N((C, -Q))- ^ *im JfoH ; 

z i02 7> ^ ^1^^7-14 *1£5| x] g£ Efe 7] 4 ^]*5] 2E^ 1-5.31- *Nli^H#3 

^f-°J 

Z 101 °1 -CH 2 -C(0)0-, -CHz-C(O)-, -CH 2 -C(0)-NH, -CH 2 -C(O) -N(Me), - CH(Me) - C (0)0 - , - (C 
H 2 ) 3 -C(0)0-, -CH(Me)-C(0)-NH- ^ - (CH 2 ) 3 -C(O) -NH- °1 ^3 ^f- O-S^f 3 #S]£|JI; 

Z l02 7> ^i, ofll, ofll, N,N - C] nl) lo>n] ^ofl] N>N . ^ ofl ^ol-ul t oil , 2 - Sfl ^ - 2 - *M H-§H ofl , £ a|2] t , 
S] 3] 2W ^ , N - 4] 1 31 5)] 2^) ^ ^ 2 - *H H^-Al u)) 13) t-e) Ol ^O] # Hf - O.S^-Ei A} S\ 

31531M SI °H.R,«>l-&— " ,-6^rf6 S^-^Y^) o1ji ;Z ioo o) S\&q>]i} 

*8#, #9*, *)ll0* % *il53% f2] ^H : S Sl^H, R i °1 s^*! 
56. 

*t52lHI SjM^ Z 101 0] ^o- Z 102 7} olo^ 3)51^0] 

*ii 56*i sa «h ^ , r i *i s^hcV -^-6 si m*. 

58. 

*8 1*8-41 
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R 3 °l H°U; 

R 2 7\ 4°l#5L«iil°H; 

59. 

^158^1 sa«H^, 

z iio ol ^±o]jl ; 
A4 0°H; 

z ioo ol Fi C00H, N0 Z , OMe, -COOMe, OCF 3 CF 3 S o]*o^ nf-iS.^ 44 *W °l A o v 

°1 *1«*H si«fl o Jfi1s S , N> jf.^ afe E]ofl^o] 

f - 6 0. 
Z uo °1 

A7> -0-, -0- (CR 2 ) n -C(0)- afe -0- (CR 2 )„-0-°M; 

n°l 44 0 ifl*) 3°lJl; 

z ioo ol 4-0]^^, n^t\o]^ S .5t\^ i EflJE4*^lH^4^, ^ sl^lelcl^s °1^-<H*1 a 

ol^si ^1^0,1 ojoi^ * ]j&€ ^f-oj 

$7--% 61. 

*ll58*J-°ll $1<>H, R 2 7 } A>ol^ S Jf^ »J AHtSSAjs ol-ol^) af-^S^ ^S<£ oic^ ^ # oj ^^g. 

^7-*} 62. 

*H6i%Ml XHH. R 2 4 ^|h^i, tS, *Hi=^-4im, ? i-4Ai<a S ui ^ivK-hMAioi^j,/. oi^^i ^fl-j^L^ 

°i^i mm 5i*ii °j si s *i«£ife mm. 

63. 

*ll62^1 5^*1 R, «1 4-2)1^1^)^0] 

^16^H1 ^^i, m°l 2°U; a 7\ 0°H ; R 6 °1 H«) V.; b4 1 5fe 2°H; R 4 S R5 4 44 ^i°J 
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65. 

m°l 0, 1 SEfe 2°]5L\ 
RsAH Sfe Y-Z°H; 

Y7> *-fr Sfl. -C(0)-, -(CH 2 ) q 0-, -(CH 2 ) q -, -(CH 2 )„C(0)-.5Efe - C(0) (CH 2 ) q - (^H, -(CH 2 ) q 0 
-, -(CH 2 ) q -, -(CH 2 ) q C(0)- 5 -C(0)(CH 2 ) q -al ^zj 5}olt=s-Al JEfe g£ nf-ofl s]S|| <8 

66. 

3l65%Ml Sl^^i,Z7>-^, 311, 311, JKI^aHI, ^-^Hl, N-311-3il3l5lrll, (t-^HH^iL^M^H 

H^-Al ) - 31 31 e| C] 1 , «H £SAl ^ 31 Hi 1, (Sj-Ol J= JL A] 3| 1) 3t) 31 5} ^ , (§H ^A) ) (3) 1) 3) 31 A A 1, 51 = «5} 

it. W^HlW^m, "Hl^el-*!!, 4-sl3lel^'d3l3)elc|^, oH^l, ^loH^u, N . 311oMt, 
N.N - 3 31 «oM k,N-«] ± = S«<>H ki Nj N - A 31 14 *1 2,3 - 3 *H c s.a] £^33^1 k, 2 - *M E.JW 311 4 
tilii. 3-§]-ol^Alnslo>nl ti 31-IH31!°Ht, i-SH^tH^loM 3]1311oWt, N- 311 -N- 31«H 
o}n] t ,4> , JFB)- 1 31 14 n l si 31 el c] 1 31 !<>M ic, N - (2 - N,N - A 31 l^M ^ofl 1) . N - 31 !°M 2 - N.N 
_tH!°Mt31!°MX N- 311 -N-(N- 311313151^1 -4- ^)<>Hii, 2-£ = #3^-31!<>Mt, 3-5L=#sl^ 
-HSl4 n l^. 3-°l«14#l = 5.1°Ht 3- (2-4^1-21^1)^1^1^01 j}.^ 



3^8" 67. 

3l8%Hl &oH,m°l 2oU; R 5 7^Y-ZoH; Y7> -C(0)-°U; Z7> j> °]*\,n°] 0, 1, 2 5^:3^ tft. 



68. 

R^^fc. SE^r 311ol31; 



A7>0, -N(R) - 3 -N(R)C(0) -S «1 Y<>k-I ^#0.3.^ *H«j.v|»| ; 
Z 111 ol - (CH 2 ) n - (CH 2 ) n - ol3l; 



^-7fl^-*l S-20Q2 - 0063854 



n°l 0^*1 5°U; 



k?\ h, oh, f, ci, °n<s % ^ms. °if-<H*i zLf-As^-Ei sV4 

^7} H, CN, F, CF 3 , 0CF 3 , tfl^l ojo^^ ofn]^ ;zf-(<=H1) #7l ^o]t ZL-f-fr £2], <£sH<y-Z], 

69. 

4 68*ofl 51 ol Ai , Rfa 7} 4 - ^l 1 3|| \j El i £fe 2 - 3) e] t] ^ e] 5.01 3.^. 
70. 



4l9*°)] 5U«>H. R a 7> ^M°U; A7> -NH-C(O) - oH; A4 Z 100 ?-B" 1*°1 
^f"72. 

4U*, 41:8* ^ 419* %A & *i Sa«H>H. 
R, »1 s^-^""^" 31 nf-olji; 

AA - N (R) - C (0) - N (R) - , - (CH 2 ) n -N(R)C(0)N(R)-, - N (R) - S -N(R)-S0 2 - S. o].f.<H ^ nf-JL^JfEl 
Rol ^ HLfe <&Zi°U; 

z ioo oiG"".Cft CO" 434^, 44*1, ^e^I, te^-d £fe 44**014, 

X4 S, 0 5£^r NR(<*l7lA^ R-g- zvzi- =-f]2j o.s H . ,: f" I : Me rt l 4) rt l 
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Rb4 H, F, CI, Br, NO 2 , CF 3 , ° a v S, ° S V ^H % °J:^M4M.'d.£- o)^*} afAS^-E] 44 =■ 3 *] 0.5. ^ ^ £ Sj-q- 
1^73, 

Xl72*<Hl R 4 4 ^llolJl; m°l 1, 2 £^ 3<>H; R 5 7> Y-Z°}3.; Y4 -C(0)0-, -C(O)- SEfe -C(0)-( 

CH 2 ) p - °H; Z4 N-M*Wt, N,N- ^-a-^o^lt <Efe tW^A}^*}*}^^ S^f-. 

^t74, 

*fl9*<Hl SU<>W, R 4 4 ^°U; R, oj^^V*** cH; n °l 0 ifl4 3^1 Jl; Z 100 °1 °J#1, flsU, ^11?!^ 



3^75. 



2 ioo o] ^ o^t}^, ^4^. ^2^4^ ^ 2,3 - ^4°lHSSH^4^S. o^o^ aflS^^ ^Sj 

^ 3-5-3*1, F, CI, CN, °Js]S tt*. -0- <&^), -C00H, -Z 105 -C(0)N(R) 2 , -Z 105 - 

N(R)-C(0)-Z 200 , -Z 105 -N(R)-S(0) 2 -Z 200 ^ -Z 105 -N(R) -C(O) -N(R) -Z 200 S °1*<H*1 o.W°-S.^ 
44 *>4 ^l^of) 44 nf-°U; z 105 «t 3=fc (C, -Ce) 0 H; 

Z 200 ol (c, -Q), m S .(c, -Cs)-sH^S <>1^<H4 ^l-JUM^ ^d«i^ °Js]S.^1^nf-ol^ ; 

z iio « z m o] 44 =-^4-2-3., 11H?14, afe sHH^-A), C00H, CN a^r sfl^i ^*fl <$$5L 
3 (C, -C3) ^f-°U; 

a4o, -n(R)-c(0)-n(R)-. -n(R)-c(o)-o-, -n(R)- at- -N(R) -c(0) - R ^ H at: ° s ^°l4) 

°J 

^^8-76. 

475^] 9X 6 \^\. R 4 4 ^€°J 
77. 

*ll8^, ^9^ g XI 10^" ^ oji, *V tg-ofl 
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z ioo o] ^^A>#1, feEl^il ^ »fl^olnl4a ls ojijLo^ ^f.o.s^-E] tf«<^ °JS]S Jf?] 
*ll77*<H Sa*H-H. R 4 7 > A7> -NH-«>H; R a 7 > ^uj-nVo] 2^^, o]^ H £fe F°U; Z 100 °1 

79. 

Ri °l""^^j"A-z%~ 

z ioo o] s^, 3]f-l, ^H, lil^lnWa, v+ = « ^Cfc s S nf-o^El <!d«!€ 3 F, Cl, 

Br, N0 2 , ^Ht, N-tl'Ht, N.N- tlfcgafnlic, CN, *M -0- ( 0 d^S £3) £ ^ 

z iio ^ z ni ol ^s^os, «3i*|£*l«^ Sll^o)] 44 ojoi SA) ^ (Co -C3)oH; 

A7> -N(R) -C(0) -N(R) - , -N(R)-S(0) 2 -, -N(R)-C(0)-, - N(R) - £fe -N(R) -C(0) - 0- *?! S^S. 
80. 

^179^°H XI °W. R 4 7 > ^l^U Ra 7 !" £*1 F*! 
Rl ol R 'pL„„ o}3.. 

Z 100 °i 211^, oi^fai, tH]EeHMHS4it, ta^^^. ^ <?]-§-!-?- °l-¥-<>ls! :±f- °-?--Y-e1 # 

u»s} 5l0.iS.A-l, p, CN, N0 2 , -C(0)H, -CONH2, -NHSO2CF3, °J^S. m& tH, ^|Eflse>l ^ 

-0- Ws, 0)^-0]-^ zlM-o^b] AA s r i+ oj^fi] *ig*H o ]n oio U * l3& 

z .io 51 z ni ol zvzi- s^a, o S oio ls ^3 (Co -C3)oH ; 

A7>0, -N(R)-C(0)-(CH z )„-N(R)-. -C(0)-N(R)-, -N(R) - C(0) - 0 - , -N(R)-C(0)- SE^ -N(R)-°J 

*H! §-. 
$ W 82. 
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^^83. 




nM^i^S 1 ^} 6°14. 
St 1 * 84. 

msm sa°H. r, °i sw^uOfV^ a^a-. 

85. 

S^86. 

*H8*8-. £ *io* o\± $ sj-ofl siojA], R j o|""fX,.» o).v. ; 7.100 f) | hii^.a|.^«4, Bja^^i "J iffl 

^olnl^l^ 0^0^ •/^.;P..v'.V-K| 41 3 € Hf-oj 3^*-. 
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^^87. 

^lll^Hl 5a°H,n°l 2°1-31;R 6 °] H°H;m°] 1 <>H ; H 1^31; R 4 ^ Rg 7} zj-zj- 



